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ABSTRACT 

A n  extensive indexed bibliography is  presented, covering primarily the subject 

of experimental and theoretical inforrxatior? sn the rr.echznics of per;etration of 

structures by hypervelocity projectiles. 

information on the meteoroid environment and on design considerations for the 

meteoroid hazard. 

Also included is a limited coverage of 

.. 
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The research reported herein w a s  performed as part  of a general study of 

structures and materials design synthesis for space and launch vehicles, per- 

formed for  NASA,  Washington, D. C .  , under Contract No. NASw- 1378. The 

particular scope of the investigation covered by this report consisted of a 

preliminary survey of the field of hypervelocity impact mechanisms and the 

associated d a m a g e  to spacecraft elements, made with the initial view of assessing 

selected aspects of the state-of-the-art of design for  meteoroid damage and to 

ascertain a r e a s  requiring further investigation. 

vias found that many of the subject areas  on this field which were considered had 

been previously reviewed and that these previous reviews had not yet become out- 

of -date to  any appreciable extent. 

of these reviews, the resul ts  of the present study are presented herein primarily 

in the fo rm of a classified index of existing reviews, data and analyses, plus an 

extensive bibliography. 

In the course of this study it 

Consequently, rather than repeat the content 
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The present report  is  intended to serve primarily a s  a guide to l i terature  in 

specific a reas  of the hypervelocity impact field, for investigators already familiar 

with the elementary aspects of this field, such a s  is given by most of the references 

cited in Section 1. 1 of this report. 

Cosby and Lyle (1  172*) offers  a good introduction to many topics considered herein. 

The design of spacecraft  fo r  long-duration missions in space requires pro- 

In particular, the recent extensive review by 

tection of the spacecraft  f rom the damaging effects of the ambient meteoroid 

environment. 

o r  33,000-240,000 f t / sec)  l i es  largely beyond the reach of most present hypervelocity 

impact experimental facilities (up to  about 16 km/sec  o r  53,000 f t /sec) ,  the problem 

of design for pretection against the meteoroid hazard cannot now be resolved by 

experiments alone. 

velocity impact problem do exist, which permit  either direct  calculation of meteoroid 

damage for the highest impact speeds expected o r  which permit extrapolation of 

lower-speed impact tes ts  to higher speeds by means of various scaling laws. 

Unfortunately, however, some of the best available theories yield some substantially 

different conclusions regarding both qualitative and quantitative aspects of the impact 

process.  

Furthermore,  since the range of meteoroid speeds (1 1-73 km/sec  

On the other hand, various theoretical approaches to the hyper- 

h view of this situation, the spacecraft designer cannot now design for meteoroid 

protection with a high degree of accuracy, by either experimental o r  theoretical 

means. 

theoretical and experimental evidence, and select  a conservative approach in a reas  

where disagreement of prediction methods exists. 

to aid the designer in selecting current relevant mater ia l  for this purpose. 

Hence, the best  that the designer can do is to examine the most relevant 

The present report  is intended 

The subject material  covered by this report  is res t r ic ted largely to a comprehen- 

sive listing of l i terature  on the penetration mechanics problems of hypervelocity 

impact, Also considerable l i terature,  but by no means a complete coverage, i s  

indicated on the subjects of the nature of the meteoroid environment and on specific 

o r  proposed design considerations. 

dealing solely with experimental methods of propelling projectiles to hypervelocity 

speeds. 

*Numbers in parentheses refer  to the references in the bibliography contained in 
Appendices A through D and listed in numerical order  in Appendix D. 

N o  consideration is given herein to reports  
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i o  
This p a r t  of the report  consists of a listing of each topic considered in the 

present study, some brief comments on significant contributions to these topics 

in the l i terature ,  and a reference to the section of Appendix B where a listing 

of relevant l i terature  is presented. 

1. Reviews of High Speed Impact Phenomena 

In recent years a large number of review ar t ic les  have appeared, which deal 

with various selected a r e a s  of the hypervelocity impact problem, 

briefly indicates the scope of some of these reviews. 

This section 

1 .1  General Reviews 

In 1959, Rieder presented a survey of spallation literature, including a biblio- 

graphy of 97 items with extensive abstracts (1 145). 

aspects of the spallation problem was made in 1964 by Butcher et al.(1146). 

A subsequent review of some 

In 1960, Kolsky reviewed the subject of propagation of stress waves in visco- 

elastic solids (1207) and Hopkins and Kolsky (103) reviewed the subject of the 

mechanics of hypervelocity impact of solids. 

In 1963, Goldsmith reviewed the state-of-the-art on the subject of the impact 

of solids (1159). 

Several good semi-technical introductory articles to the subject of hypervelocity 

impact mechanics were provided by Charters (32) in 1960 and Kinslow (1007) in 

1965. 

A recent book, completed by Kornhauser in 1962, on the general subject of 

structural  effects of impact (1053), contains state-of-the-art reviews of the subjects 

of the meteoroid population, hypervelocity impact effects, and meteoroid effects 

on space vehicles. 

In 1961 and 1963, Herrmann Jones and Polhemus performed a comprehensive 

review and correlation of existing theoretical and experimental information on the 

hypervelocity cratering and penetration process (438, 1095). 

In 1962, Eichelberger and Gehring reviewed the state-of -the a r t  of information 

on the mechanism of c ra t e r  formation in hypervelocity impact (1017). 

2 



i n  1963,  a review concerned primarily with the Rand Corporation's contributions 
to the subject of hypervelncity irrr:-t -c-t.,--irs z;< tkL;-F:i- -,la;;yrlslii p L C  ' 

mental observations was performed by Bjork (580). 

experi- 

In 1963, Ali (1042), Davidson e t  al. ( 4 6 3 ) ,  and Maiden (404) reviewed to some 

extent each of the three topics of the meteoroid environment, hypervelocity impact 

mechanics and protective design methods. 

subject a r eas  were made by Gehring et al. (1  068) and Charters  e t  al. (1 235) in 1964. 

More recent reviews in these same 

The recent extensive review of the meteoroid environment and its effects on 

mater ia ls  and equipment by Cosby and Lyle (1172) offers a good introduction to 

and survey of many aspects of the meteoroid hazard problem, including the meteoroid 

environment, hype rvelocity impact phenomena, and protective design considerations. 

This review, published in 1965, provides a good coverage of information published 

up to approximately mid 1964. 

In 1966, Zukas reviewed information on the subject of strengthening of metals 

by high-pressure shock loading (1089). 

Eichelberger has presented a useful summary of theoretical and experimental 

studies of c ra te r  formation presented a t  the Sixth Symposium on Hypervelocity 

Impact in 1963 (1016), which is particularly interesting for its cri t ical  appraisal  

of the present state-of -the-art  of "hydrodynamic code" methods for  hypervelocity 

impact calculations, 

1.2 Restricted Short Reviews 

In addition to the rather extensive review ar t ic les  discussed above, there 

exist a number of useful short  o r  specialized review ar t ic les ,  which are listed 

in Section B. 1 . 2  of Appendix B. Fo r  the most part ,  these ar t ic les  represent  

introductions to or  summaries  of sessions of the various symposia on hypervelocity 

impact. 

2. Bibliographies 

There exist a large number of bibliographies of material relating to different 

aspects  of the hypervelocity impact problem, including the subjects of the meteoroid 

environment, equations of state, general impact phenomena, and dynamic hardening 

of materials.  

Section B. 2 of Appendix B and a r e  briefly commented on below. 

bibliographies a r e  contained in most of the general review ar t ic les  discussed in 

Sections 1. 1 and listed in Section B. 1.1. 

A selection of useful bibliographies in this class a r e  listed in 

Additional useful 

3 



i 8 The Battelle Memorial Institute has recently prepared an extensive listing 
. . . . - - -  =I a p p i - ~ ~ : - : i ~ ~ ~ i y  i L Y Y  a m i r c e s  deaiirig wi th  hypervelocity impact information (1246) ,  

plus a brief preliminary survey and listing of l i terature  on the hypervelocity-impact 

properties of plastics and plastic laminatgs ( ! 0 2 0 ) .  

The Lockheed Missiles and Space Comapny has issued a ser ies  of bibliographies 

on the meteoroid hazard and impact mechanics (e. g . ,  1085),plus an annotated indexed 

bibliography of 132 entries on shock wave propagation in solids (1086), which includes 

effects of explosive blast waves and/or hypervelocity impact on plastic, viscoelastic 

and elastoplastic solids. 

The NASA Marshall Space Flight Center, in cooperation with the Redstone 

Scientific Information Center of the Army Missile Command, has issued a biblio- 

graphy of 876 entriee with abstracts  (457), concerning the subjects of hypervelocity 

impact and the meteoroid hazard, with listings arranged according to the following 

categories: Part A - hypervelocity impact: surveys of the experimental data, 

vehicle protection analysis, theoretical studies, experimental investigations, experi-  

mental facilities, proceedings of symposia, and author index; Part B - meteoritics: 

flux determination, experiments and instrumentation, theoretical studies, and 

author index. 

As a par t  of a recent survey of the meteoroid environment and its effects on 

mater ia ls  and equipment, Cosby and Lyle (1 172) have presented a listing of 321 

related references,  including a substantial coverage of significant reports  on 

hypervelocity impact mechanics. 

The list of references contained in the two survey report  by Herrmann e t  al. 

(438, 1095) provides a bibliography of 637 entries dealing with the hypervelocity 

impact process.  

The Aerospace Technology Division of the Library of Congress has issued 

a se r i e s  of reports comprising a bibliography with abstracts  of Soviet Bloc 

publications, dealing primarily with problems of hypervelocity impact, non-nuclear 

explosions, and high pressure  shock wave phenomena in solids. 

that the mater ia l  reviewed in this report se r ies  is much more concerned with 

hypervelocity impact phenomena than the title of the report  se r ies  ("Nuclear 

Weapon Effects") would suggest. 

It should be noted 

4 



3 .  Xyperveiociiy impact on Thick (Semi-himite) Plates 

A considerable iraction of the total work done on the probiem 2f hypervelocity 

impact has been concerned with the special case of the impact of projectiles upon 
tarn-+= b - - -  nf scfficier?t thickness such thit the preduced cratering action is independent 

of the target thickness. 

theoretical information relevant to this problem. 

This section considers the available experimental and 

3.1 

Section B. 3. 1 of Appendix B presents an extensive (but by no means complete) 

Experimental Studies (Including Short Semi-Empirical Studies) 

listing of papers including experimental results of hypervelocity impacts into thick 

or semi-infinite targets. 

Bouman and Burkitt (1090) contain particularly extensive compilations of data on 

c ra te r  characteristics. 

The listed papers byHerrmann and Jones (1092) and 

3.2 Extensive Analyses o r  Correlation Studies 

Section B. 3 . 2  of Appendix B presents a listing of papers concerned primarily 

with correlation of experimental cratering data with theory o r  with correlation of 

crater  data by semi-empirical  or empirical procedures. 

Section B. 3. 1 for various less  comprehensive correlation studies. ) 

(See also listings in 

3 . 3  Scaling Considerations 

In addition to the correlations of theory and experiment and analyses mentioned 

above, many investigators have established theoretical o r  semi-empirical  scaling 

laws which permit some limited extrapolation of existing experimental cratering 

data to higher velocity impact conditions and to other projectile and target materials. 

(See listings in Section B. 3. 3 of Appendix B). 

3.4 Theoretical Studies Made with Detailed Hydrodynamic Codes 

Several groups of investigators, following the approach originated by Bjork (1 28), 

have analyzed the hypervelocity impact and cratering process (or a t  least  the first 

stages thereof) under the assumption that, for sufficiently large pressures  compared 

to material strengths, the impact process can be considered a purely hydrodynamic 

process. 

solving these hydrodynamic equation, and have applied them to prediction of crater  

These investigators have developed several  detailed computer programs for  

5 



I. size a ~ d  other  characteris~ics for the iiiipact of pi-ojeciiies irlio serrii-infinite targets 

( s ee  listings in Section B. 3. 4 of Appendix B). 

information derived f r o m  these "hydrodynamic code" solutions has been recently 

performed by Eichelberger (1016). 

A review of the present status of 

3. 4. 1 

Insomuch a s  many investigators believe that the late stages of the hyper- 

v e l o c i t y  impact process depend strongly on the strength o r  hardness and viscosity 

character is t ics  of the target  material ,  there  have been efforts by Dienes, Herrmann, 

Riney, and others ( see  Section B. 4. 1 of Appendix B) to extend "pure hydrodynamic" 

codes by introduction of viscosity considerations, in order  to include some realist ic 

simulation of material  strength. 

ment of at least one computer code incorporating such material  strength effects (1056) 

and limited runs with this program have indicated that material  strength does not 

significantly a l te r  hypervelocity impact character is t ics  for pressures  in  iron o r  

aluminum down to about 0.3 megabars (1056, 1058). F o r  pressures  below about 

0 . 2  megabar, this computer program became l e s s  accurate  and is currently being 

revised to permit more accurate application to lower pressure  regimes. 

Extensions of Hydrodynamic Theory to Include Material Strength 

So far these efforts have resulted in the develop- 

It should be noted that the above-mentioned modified hydrodynamic theories 

contain the assumption of an isotropic target medium thereby implying that sym- 

metr ical  impacts produce symmetrical  c ra te rs .  There is, however, some experi- 

mental evidence that,hypervelocity o r  explosive c ra t e r s  may produce markedly 

unsymmetrical c ra te rs ,  particularly fo r  the impact of projectiles small  enough to 

impact upon a single crystal  of a target (1079, 1175). F o r  this case,  some cra te r  

boundaries have been observed that clearly follow the natural crystalline s t ructure  

of the target  material. Fitzgerald (1079) has presented some unconventional views 

regarding possible explanations and predictions of this phenomena. 

3.5 Other Theoretical Studies 

Section B. 3.5 of Appendix B presents a listing of other recent theoretical 

papers dealing with the problem of high-speed impact of projectiles into semi-  

infinite targets. 

been recently reviewed by Herrmann and Jones (438, 1095) and Cosby and Lyle (1 172). 

Many of these papers and some ear l ie r  significant pap2rs have 

6 



3. 6 Peak P res su re  Studies 

The peak axial shock pressures  generated below the center of impact for  a 

hypervelocity projectile a r e  of interest for prediction of types of target damage such 

a s  spalling o r  metallurgical changes in regions below the visible crater .  

~~~~~~~~~ can, =f c-.;rse, be d:---cl.. --l-.-l. .+-d 4.1. --I^ .-- c:Cu y L a i c . u L a L c ; u  u t c v A  ctic.ally zs z part  s f  d ~ t 3 i l ~ d  

hydrodynamic code solutions, but this is  an expensive and not necessarily an accurate 

choice because of the inherent limited resolution of present computer codes. 

relieve this situation, Heyda and Riney have developed a simplified theoretical approach 

to deal with this problem, which permits estimates of peak sub-crater pressures  f o r  a 

s imilar-mater ia l  impact (lOSO), unlike-material impact (105 1) and for the impact of 

sub-normal-density projectiles (1052). Peak pressures  computed by this simplified 

method have been found to be in good agreement with the resul ts  of detailed hydrodynamic 

code solutions ( 105 0 ) .  

These 
---- 

To 

Only a little experimental evidence is available on the variation of peak pressure  .-  

below hypervelocity impact c r a t e r s  in thick targets. 

have presented pressure-depth variations for several  impact c ra te rs ,  deduced from 

microhardness measurements and known shock-hardening relationships. 

has developed an experimental throw-off-pellet technique for measuring peak pressures  

and has obtained some test data in agreement with predictions of the detailed hydro- 

dynamic code solutions by Heyda and Riney and by Tillotson. 

Kyle and Gerard (1 004, 1005) 

Charest  (1 060) 

3.7 Impact of Thin Rods and Jets  

Section B. 3.7 of Appendix B presents a listing of papers dealing with theoretical 

and experimental studies of the impact of thin rods and je ts  into semi-infinite targets.  

3.8 Oblique Impact Phenomena 

Papers  dealing with experimental and theoretical studies of oblique hypervelocity 

impact into semi-infinite targets a r e  listed in Section B. 3.8 of Appendix B.  

4. Hypervelocity Impact on Single Finite Plates  

Much recent work on the problem of hypervelocity impact has been concerned 

with the case of penetration of hypervelocity projectiles through single finite plates, 

including the topics of threshold penetration (ballistic limit), target  perforation 

characterist ics,  the spallation process, and spray characterist ics.  

considers the available experimental and theoretical data relevant to this problem. 

Reviews of much of this material have been recently performed by Cosby and Lyle (1 17i) 
and Zones e t  al. (1095). 

This section 

7 
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empirical  means,  to establish cri teria for the minimum sheet thickness required 

to prevent penetration by hypervelocity projectiles (see listings in Section E. 4. ! 

of Appendix B). A S  a result  of these studies, a crude rule-of-thumb threshold 

penetration formula has been obtained by Kinard et  al. (34) and a more complex 

formulation has been suggested from limited experiments by Fish and Summers (1 099).  

4. 2 Experimental Studies of Impact Phenomena 

Section B. 4.2 of Appendix B presents an extensive listing of papers concerned 

primarily with experimental studies of hypervelocity impact into single finite plates 

4.3 Theoretical Studies Made with Detailed Hydrodynamic Codes 

At least  four groups of investigators have performed detailed theoretical studies 

of the perforation of thin plates by hypervelocity projectiles and of the associated 

spray pattern, under the assumption of purely hydrodynamic flow, using extensions 

of the detailed hydrodynamic computer codes mentioned in Section 3.4 (see listings 

in Section B. 4. 3 of Appendix B). 

4.4 Other Theoretical Studies 

In addition to the above described "hydrodynamic code" studies, many investi- 

gators have performed other theoretical studies of the thin-plate penetration problem. 

(see Section B. 4.4 of Appendix B). 

4.5 Impact of Thin Rods 

The problem of the impact of thin rods on finite-thickness targets has been 

theoretically and/ o r  experimentally examined by several  investigators. (see 

Section B. 4.5 of Appendix B). 

4.6 Spallation (Scabbing) Phenomena 

Review of some aspects of the subject of spallation o r  scabbing type f rac tures  

produced by high speed impact loads have been presented by Butcher et al. (1 146), 

Rieder (1145), and Rinehart and Pearson (93). These reviews deal primarily with 

the s t r e s s  conditions leading to fracture and with fracture  mechanisms. 

papers more  directly related to hypervelocity impact problems a r e  listed in 
Section E. 4. 6 of Appendix B. 

Additional 

8 
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regarding the character and distribution of spray particles produced by hypervelocity 

impact into thin targets.  

listing of some significant contributions to this subject (see also Section B. 4.8 on 

spallation phenomena); additional information on theoretical studies of spray phenomena 

is  contained in most of the papers listed in Sections B. 3. 4 and B. 4. 3, both of which 

a r e  concerned with detailed "hydrodynamic code" solutions of hypervelocity impact 

problems. 

Section B. 4 . 7  of Appendix B of this report  contains a brief 

4.8 Oblique Impact Phenomena 

Section B. 4.8 of Appendix B presents a listing of papers dealing with primarily 

experimental studies of the oblique impact of hypervelocity projectiles on thin-plate 

targets and with their  penetration through such targets.  

5. Hypervelocity Impact on a Thick Plate Shielded by a Thin Bumper 

Various investigators have considered the possibility of shielding thick space- 

craft  elements f rom hypervelocity meteoroid impact damage by use of a thin "bumper" 

shield. 

recently been reviewed by Cosby and Lyle (1 172). 

listed in Section B. 5 of Appendix B. 

Existing theoretical and experimental research  relevant to this subject has 

Some other pertinent papers a r e  

6 .  Hypervelocity Impact on Multi-Sheet o r  Complex Targets 

Section B. 6 of Appendix B presents a listing of theoretical and/or  experimental 

papers dealing with hypervelocity impact into target s t ructures  more complex than a 

thick plate shielded by a thin plate, e. g. , multiple plate targets,  composite targets ,  

tubes, liquid filled containers, etc. 

6. 1 Impact on Liquid Filled Containers 

When a projectile s t r ikes  a liquid-filled thin-walled tank at low speeds, a 

simple puncture of the wall is produced. For high impact speeds, exceeding crit ical  

values on the order  of one km/sec  (several  thousand f t /sec) ,  catastrophic fracturing 

of the wall can occur,  in the form of local tearing and blowout of the tank wall around 

the impact a rea .  

of local high-pressure shock waves produced in the liquid by the impacting hypervelocity 

projectile . 

This catastrophic type of failure is generally attributed to the effects 

9 
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L . 1 . a  I n.r "*.t-..n- OuuJLLt ' been r~ceiitlj i  reviewed by C;~s"Uji sfid Lyle ( i  172).  Ejcpei-i- 

mental studies of the cri t ical  failure speeds and types of failure for various tank 

configurations and projectiles have been made by Stepka e t  aL a t  NASA -Lewis (1 114- 

11 16, 11 18) and by Ferguson e t  al. at  the Douglas Aircraft  Company (1028). 

aaaicion, experimental studies or* the pressure wave in the iiquid have been reported 

by Stepka et  al. (1 117) and Ferguson (1028) and associated theoretical analyses have 

been made by Chou (1032) and Heyda (382). 

In 
1 ,..- 

6. 2 Impact on Combustible Materials 

It has been experimentally demonstrated that hypervelocity impact of particles 

through thin-walled containers of solid rocket fuel o r  other combustibles can result  

in ignition and possibly explosive destruction at ambient pressures  a s  low as 0. 12 

inch of mercury (Carter ,  1237). 

has been performed by Stepka et al. (1 118) 

Appendix B). 

A review of recent material  relevant to this subject 

(see a l so  listings in Section B. 6. 2 of 

6. 3 Impact on Tubular Structures 

Early experimental investigations of the cratering, dimpling and spalling 

damage produced by hypervelocity impact into tubular s t ructures  were reported by 

Lieblein et al. (1 113) and have been reviewed by Cosby and Lyle (1 172). Additional 

experimental work has been reported by Diedrich e t  al. ( I  11 1, 11 12) and McMillan 

et  al. (408, 1072). 

7. Impact of Liquid Drops on Liquid Surfaces 

The problem of the (low-speed) impact of liquid drops on liquid surfaces has  

been experimentally and theoretically studied by Engel (1 121), 1122, 1161), who 

has a lso considered the possible applicability of this information to the hypervelocity 

impact problem (441, 1123, 1161). 

8. Fundamental Research in Solid Mechanics 

Section B. 8 of Appendix B presents a l is t ing of books and ar t ic les  dealing with 

fundamental research  studies containing information relevant to the subject of hyper - 
velocity impact mechanics, but which a r e  primarily concerned with broader subject 

a r eas  o r  with lower speed impact phenomena. Topics covered by the documents 

listed in this section include basic mechanisms of dynamic material  deformations, 

10 



s t r e s s  wave propagation, iow speed impact phenomena, and theoretical and 

experimental studies of one-dimensinnal  - . p d j ~ m  sczzd 2 ~ 2  ~ - . - ~ p ~ - . - p : ~ ~ : ~ - w -  , L  :F;pE,:t 

behavior (see also Section 9). 

0 

9. Equations of State and One-Dimensional Shock Phenomena 

Essential  factors  in the evaluation of hypervelocity impact phenomena by 

hydrodynamic theories a r e  the equations of state of the projectile and target materials 

and the associated Hugoniot and adiabatic relationships for one-dimensional shock 

compression and expansion. Extensive compilations, reviews, and bibliographies 

of theoretical and experimental information on this subject have been presented by 

various U. S. and U.S.S.R. investigators (141, 148, 1081-1084, 1086, 1151 and 

121 1). 

substantial contributions by Tillotson (1 03'3, McCloskey (1 143) and Wagner e t  al. (1 149). 

Also there exists a wealth of recent experimental "equation of state'' o r  Hugoniot data, 

and some associated analyses for specific materials (e. g. , see  Section B. 9 of Appen- 

dix B). 

Recent developments in "equation of state" theory for  metals have included 

10. Hydrodynamic Code Methods 

Section B. 10 of Appendix B presents a listing of papers describing the 

mathematic formulation of several  of the detailed hydrodynamic codes currently 

used or under development for use in hypervelocity impact studies. 

11. Impact Flash and Ionization 

A number of investigators have performed experimental and theoretical 

studies of the optical impact f lash and associated ionization produced by the impact 

of hypervelocity particles and have examined the feasibility of using this phenomenon 

a s  an indication of target  composition and damage (see listings in Section B. 11 of 

Appendix B ). 

12. Explosive and Nuclear Cratering Phenomena 

In an attempt to extend knowledge of hypervelocity cratering phenomena beyond 

present experimental limitations, various investigators have attempted to make use 

of results of high explosive and nuclear crater ing tests. 

presents a l is t  of reports dealing either with relevant experimental o r  theoretical 

studies of explosive cratering o r  with their application to the hypervelocity impact 

problem. 

Section B. 12 of Appendix B 
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impact phenomena have not provided a sufficiently detailed foundation for dealing 

with hypervelocity impact problems ~ many investigators have r e c e n t l y  fccuscd 

considerable attention on detailed microscopic and metallurgical studies of the 

impact process,  including both studies of experimental impact phenomena and 

basic theoretical studies. A listing of significant contributions to this subject 

is  given in Section B. 13 of Appendix B (see also Reference 1079) .  

13. 1 Material Hardness Studies 

Section B. 1 3 . 1  presents a listing of books and ar t ic les  containing basic 

theoretical and experimental information on the subject of mater ia l  hardness and 

its relationship to other mater ia l  properties and to shock loading effects. 

should be noted that some of the older ar t ic les  contain much information relevant 

to the hypervelocity impact problem which we have not found in more  recent 

publications. 

It 

14. Thermal Considerations in  Hypervelocity Impact 

Recent work on hypervelocity impact has included considerable attention to 

studies of the temperature increases  produced in targets  under room temperature 

impact conditions, to the effects of these  temperature increases  on target strength 

properties and to the resulting effects of these strength changes on the late-time 

stages of the impact process.  

impact studies at both very high and very low ambient target  temperatures.  

listing of reports  pertinent to  this subject is given in Section B. 14 of Appendix B. 

Also considerable attention has been directed to 

A 

15. Meteoroid Environment and Design Considerations 

Section B. 15 of Appendix B presents a partial listing of recent papers dealing 

either with definition of the meteoroid environment, its hazards to spacecraft ,  o r  

with design measures  for their protection. 

12 



i a BIBLIOGRAPHIC FORMAT 

Appendices A through D of this report  present a four-part  bibliography of 

i i terature  reiated to the subject of hypervelocity impact. 

The first section of this bibliography, presented in Appendix A, consists of 
a complete bibliographic listing of l i terature considered, arranged in alphabetical 

o rde r  of  the originating agency. 

information (with minor obvious variations): reference number"; author 's  names;  

date of report ;  originating agency (usually of the first author where several  agencies 

a r e  involved); name of journal o r  standard report  se r ies  identification; volume-issue 

and page numbers for  journal ar t ic les ;  NASA N-ser ies  identification or  IAA A-ser ies  

identification, if any; and DDC AD-series identification, if any). 

T h e  first line of each listing presents the following 

Subsequent lines contain the report  title and additional information on availability 

of the ar t ic le  cited. 

Symposium on Hypervelocity Impact: CR fo r  NASA Contractor Report; and S P  for 

NASA Special Publication. 

The following abbreviations are used frequently: HVIS for 

The second section of the bibliography, presented in Appendix B, contains an 

abbreviated bibliographic listing (first  line of the corresponding listing in Appendix A), 

arranged by the subject content breakdown listed in the table of contents. 

The third section of the bibliography, presented in Appendix C. contains an  

abbreviated bibliographic listing, arranged alphabetically by the first author's name. 

The last section of the bibliography, presented in Appendix D, contains an 

abbreviated bibliographic listing, arranged in numerical order  by reference number. 

This particular listing may be used to  locate references referred to in the text. 

should be noted that reference numbers below 1000 re fer  to documents l isted and 

evaluated by Herrmann, Jones and Polhemus (438, 1095) and a r e  identical to their  

reference numbers. 

It 

ERRATA 

In each of the bibliographic appendices to this report ,  the report  dates for 

papers presented at the Third and Fifth Symposia on Hypervelocity Impact a r e  l isted 

as 1958 and 1961, respectively, which were  the dates of the symposia, rather than 

the  dates of publication of the symposia proceedings. 

dates a r e  1959 and 1962, respectively. 

* Reference numbers below 1000 a r e  identicai to those used by Herrmann, Jones and 
Polhemus (438, 1095); reference numbers above 1000 are presented in numerical order  

The corresponding publication 

in Appendix A.  
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L1.s. RLPORTS 0 

1 7 1  MORTLiJSEN H i3 ET AL 1963 AEROJ HV 15-6-3 AU-4 2380 2 
L F f t l C T S  3 TO 12 K W S E C  IMPACTS ON F I N I T E  TARGETS 

1 ~ 0 ;  N A G ~ L H  !s! I t  ET A L  1962 AFSwC(AtHGJ)TDR-h2-66-1 A D-Z a6 34 5 
UETERMINATION OF tIUGONIOT EQUATIONS-OF-STATE FOR POLYWRS AND REENTRY 
vEt4ICLk N A T t R I A L S  AND INVESTIGATIONS OF FRACTURE PHENOMENA 

HV I S-e-3 Ai)-4238 02 i~o.> L t . m w  L 1963 AEROJ 
ifrTnODUCTORY IJilPEH - EXPERIFIENTATION 

AMERICAN MAChINE AND FOUNDRY COMPANY 

~ u 4  FUGtLSO L t 1961 AMF HVIS-5-1-1 K62-16557 
E- TtiEORETICwL STUDY OF DYNAMIC PLASTIC DEFORMATION UNDER IMPACT LOADS 

ALLIED RESEARCH ASSOCIATESv I N C  

1U0r G t H A H b  8 KYLE P E 1965 ARA A HA-65-3 
THE POTLr\tTIAL OF METALLURGICAL GAGING FOR MEASUREMENT OF MICROMETEOROID 
VELOCITY ANU MASS I N  SPACE EXPERIMENTS 

1005 KYLE P E GLHAHP G 1965 ARA HU IS-7-5 AD-463231 
THE APPLICATION OF METALLURGICAL GAGING FOR HYPERVELOCITY IMPACT STUDIES 

AH0 I i J C  (AHNOLU Ei&K OEV CENTEK) 

ibq GOOU@lAN € H L I L € S  C 0 1963 ARO 
PARTICLE-SOLID IMPACT PHENOMENA 
StE. ALSO AEDC-TUR-62-202 

HVIS-6-2-2 AD-4 2 3 0 6 4  

N62-17867 AD-287808 

I b 5  KIi\rSLO% R 1963 ARO AEDC-TDR-63-197 AD-421576 
PROPERTIES OF SPHERICAL STRESS WAVES PRODUCED BY HYPERVELOCITY IMPACT 
SEE ALSO HVIS-6-2-1 

1 O O b  K I fJSLOk H 1964 ARO AEDC-TDR-64-049 
OHSLRVkTIONS OF HYPEHVELOCITY I M P A C T  OF TRANSPARENT PLASTIC TARGETS 
SEE ALSO HVIS-7-b 

1007 KINSLOW R 1965 ARO INT S C I  TECH UO(APRIL1 
COLLISIONS A T  HIGH VELOCITY 

l O O H  KINSLOd R 1967 ARO AIAA-P-67-140 
STRESS WAVEb I rJ  LAMINATED MATERIALS 

1U09 PAYNE J J 1965 ARO AEOC-TR-65-034 N65-16964 AD-456391 
I M P A C T S  OF SPHEiiICAL PROJECTILES OF ALUMINUHP SfAtNLESS STEELv TITANIUM, 
I~AGIJESIUMP ANL; LEAD INTO SEMI-INFINITE TARGETS OF ALUMINUM AND STAINLESS 0 S T E t L  
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1010 MCMATH H h 1966 AVCO-LOMELL CH-65375 N66-27310 
~ _-._, .. ^ C  . > G u t  I VI .- :*it iLii i i i i i l j  ib?PiiLT I N T G  ARLATivE HEAT SHIELD MPTEHIALS 

21Y R O C K O V J I T Z  14 ET A L  1 9 6 1  A V C O - W I L  HVIS-5-1-2 N62-161573 
i i Y P t R V E L O C L 1 Y  I M P A C T  OF EEATED COPPEH 

,220 SCtiIPPER J F 1 9 6 1  A V C O - W I L  HVIS-5-1-1 N62-16561 
A I~IOUEL OF IJOtJ-EXPLOSIVE IMPACT 

t 3 A L L I S T l C  KESEAHCH LAtjOHATORIES 

l u l l  A L L l b O I J  F ti 1961 C R L  HVIS-5-1-1 N62-16553 
IIJTNODUCTIOIu TO THE THEORY SESSIONS 

1012  ALLISON f k 1Y65 BRL 
MECHANICS OF HYPERVELOCITY IMPACT 

HV 15-7-5 AD-463231 
t 

1 U 1 3  EICHtLBEHGEH R J 1958 R R L  HVIS-3-1 AD-2 334  87 
SUMMARY - THIHU HYPERVLLOCITY IMPACT SYMPOSIUM 

l u l r  EICHELBERbLH 13 J 1961 6RL HVIS-5-1-2 N62-16564 
SUHMARY - EXPERIMENTAL STUDIES 

1 ~ 1 5  EICHtLHERGER R J 1961 RRL HVIS-5-1-2 N62-16565 
INThODUCTIOiJ - EXPEdIMENTAL STUDIES 

1016  ElCHtiLBERGtR R J 1963 R R L  HVIS-6-2-2 AD-423064 
SUEWARY - THEOR€TICAL ANI, EXPERIMENTAL STUDIES OF CRATER FORMATION 

1017  EICHLLELRGkR R GEHHING 1962 BRL ARS J 32-10 1583-1590 
€FFtCT OF MtfLOHOID IMPACTS ON SPACE VEHICLES 

9 FELbMAtJ J B J R  1958  BRL HV I S-3-1 AD-2 334 8 7 

b FELOMAN J t3 J R  1960 HRL HVIS-4-2 AD-2444 76 

VOLUME-ENLRGY RLLATIONS FROM SHAPED CHARGE JET PENETRATIONS 

VOLiJYE-EhLRGY RELATION FROM SHAPED CHARGE JET PENETRATIONS 

264 FKASIER J T kAkPOV B G 1961 DROWN U HVIS-5-1-2 N62-16567 
IMPACT EXPERIkENTS ON WAX 

1U16 FRASIER J f ET A L  1965  i3RL HV I S-7-5 AD-463231 
THE BEHAVIOR OF W A X  TARGETS SllBJECTED TO HYPERVELOCITY IMPACTS 

2 GEHHING J d J R  19% O R L  HV 15-3-1 AD-233487 
AN ANALYSIS OF MICROPARTICLE CRATERING I N  A VARIETY OF TARGET MATERIALS 

7 G t H R l N G  J 4 J R  L960 BRL HV I S-4-2 
O6SLHVATIONS OF THE PHENOMENA OF HYPERVELOCITY IMPACT 

A D-24 4 4  76 

b GthiHItJG J w RICHARDS L 1960 R R L  HV 15-4-3 AD0244477 
FURTHER STUDIES OF MICRO-PARTICLE CRATERING I N  A VARIETY OF TARGET 
MATtH I AL5 

5 GLASS C M PONU R B 1960 DRL HV 15-4-3 
A METALLURGICAL APPROACH TO THE HYPERVELOCITY PROBLEM 

AD-244477 
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J KIIUEKE J h dtt 1958 LiRL Hi!IS-J-? 
AN ExPtHliJltrriTAL STUUY OF CRATER FORMAIION IN LEAD 

5 K i N t K t  d 14 d m  1960 HRL HVIS-4-1 AD-244475 
ArJ €XPtHIi'ENTAL STUbY OF CRATER FORMATION I N  METALLIC TARGETS 

266 KlNEKE J H IilChARUS L G 1963  B R L  HVIS-6-2-2 AD-423064 
1NFLUEljCt OF TAHuET STRENGTH ON HYPEHVELOC I T Y  CRATER FORMATION I r J  
ALUMINUM 

267 KINCKE J H JH V I T A L I  R 1963 bRL HVIS-6-2-2 AD-4 2 3 0 64 
1 HAIUSILNT ObSERVATIOidS OF CRATER FOHMkTION I N  SEMI-INFINITE TARGETS 

l U l 9  V I T A L I  FC ET A L  1961 NRL HVXS-5-1-2.N62-16577 
C'ENFdHATIOIJ OF F I N I T E  TARGETS R Y  HIGH VELOCITY PROJECTILES 

EATTELLE MEMORlAL IFiSTITUTE 

l Z 4 c  Ut-LTON k L t T  AL 1967 UATTELLL BAl-197A-21-2(REV 2) AD-8 0 99 1 6 

l U 2 C  & - H i  C w ET A L  1963 BATTELLE BAT-197-16-1 AO-408386 

tiYPtRVtLOCI1Y-IMPACT OATA INDEX - PART 1 - RIBLIOGRAPHY 

t-'HtlIHINARY SURVEY ON HYPERVELOCITY-IMPACT PHOPERTIES OF PLASTICS AND 
PLASTIC k.AMINATES 

1 0 2 1  GIDEQN 0 f.1 L T  A L  1965 BATTELLE BATol97-21-2(REV 1) AD0463372 
riYPEHVELOCITY-IMPACT DATA INDEX - PART 1 - DIBLIOGRAPHY 

l U Z d  HAN L S HESS H E 1965  HATTELLE HV 15-7-4 A D-4632 3 0 
A STUDY BY A PERTURBATION METHOD OF THE HYPERVELOCITY IMPACT OF ROO-LSKE 
PRuJECTILES UPON A THIN VISCOPLASTIC PLATE 

THE i3OEIluti COMPANY - SEATTLE 

62b FYFE I M 1961 HOEING-SEA HVSS-5-1-1 N62-16562 
APPLlCATION OF 'tIYOHODYNAMIC' THEORY TO THE LOW STRESS RANGE OF 
hlPLRVELUCITY IMPACT PROBLEMS 

1023 L~Ji.ti)dERci J F t T  A L  1966 BOEING-SEA J SPACECRAFT 3-2 182-187 
IMPACT PENETRATION OF MANNED SPACE STATIONS 

BHOtilJ UNIVERSITY 

l U 2 4  KOLSKY H 1966 BROWN U A660422 68 
LXPERIMENTAL STUUIES I N  STRESS WAVE PROPAGATION 
PROC 5TH US NAT CONG APPL MECHt U MINNESOTA# MINNEAPOLISr MINN 
JUNE 14-17, 1966 
ASME PUBL 

1025  L I F S H I T L  3 M KOLSKY H 1965  BROWN U J MECH PHYS SOLIDS 13-6 361-376 
THE PROPAGATION OF SPHERICALLY DIVERGENT STRESS PULSES '+N LSNEAR 
VISCOELASTIC SOLIDS a 
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574 WATSON H w L T  A L  1963 OIJR M I N E S  H V  15-6-3 AD-42 3802 
7t111.4 P L A l t  P L h F O H A T l O N  S T U D I E S  W I T t i  P F O J E C T I L E S  IN THE V E L O C I T Y  RANGE 
F l i O k  2 TO 5 K # / S t C  

C A L I F d H h I A  N t S T t R i J  U N I V E R S I T Y  - SEE GENERAL D Y N A M I C S / A S T R O N A U T I C S  

115 A L L l b O N  F t 1958 C A R N E G I E  H V  I S-3-1 AD-2 334 8 7 
k HLJ1k.W OF ThE T H E O R I E S  CONCERNING C R A T k R  F O R M A T I O N  B Y  H Y P E R V E L O C I T Y  
1 r-3' A C T 

1:i A L L I S O N  F t B H Y A N  G M 1957 CARFJEGIE tiVIS-2-1 AO-20 1902 
C f i A T E R I N G  BY A T K A I i J  OF t t Y P E R V E L O C I T Y  FRAGMENTS 

1 5  A L L X 5 O N  F E ET A L  1960 C A R N E G I t  H V  I S-4-1 Ai)-244475 
E F F E C T S  Of TARGET TLMPERATURE ON H Y P E P V E L O C I T Y  C R A T E R I N G  

1.30 b k Y A i J  G M 1960 C A R N E G I L  HV I S-4-3 
A I w ~ E L  OF O B L I C U E  I M P A C T  

AD-244477 

1UZh bi!YAl.i G M 1961 C A R N E G I E  H V I S - 5 - 1 - 2  N62-16572 
D b L I Q U E  I M P A C T  OF H I G H  V E L O C I T Y  STEEL PELLETS ON L E A O  TARGETS 

123t) BHYAlJ  G M P U G h  L M 1962 CARWEGIE J A P P L  P H Y S  33-2 734-738 
C d A T E R I N G  OF L E A O  B Y  O B L I Q U E  I Y P A C T S  OF H Y P E R V E L O C I T Y  STEEL PELLETS 

17 C U L P  F L 1958 C A R N E G I E  H V  IS-3-1 AD-2 33487 
LOLUME-ENERGY R E L A T I O N  F O R  CRATERS FORMED 8 Y  HIGH V E L O C I T Y  P R O J E C T I L E S  

52.5 kAT!=&lu H 1961 C 4 R N E G I E  HVIS-5-1-2 N62-16576 
THE P E k F U k A T I O N  OF T H I N  P L A T E S  B Y  HIGH V E L O C I T Y  FRAGMENTS 

CULOHAOO SCHOOL O F  M I N E S  

19 M4URLR w C RINEHAHT J 5 1960 COL S C H  FINES H V I S - 4 - 3  
I M P A C T  C K A T L R  F O R M A T I O N  I N  ROCK 
SEE A L S O  J A P P L  P H Y S  31-7 1247-1252 1960 

AD-2444 77 

C 0 R ; r E L L  A E R O N A U T I C A L  LABOHATORY P INC 

1 U 2 7  HAE im J 1965 CORNELL AER L HVIS-7-4 AD-4632 3 0 
A L I N E A R - € L A S T I C  TREATMENT OF THE W A L L - F R A C T U R E  PROBLEM 

341 RAE UJ J hlRCHNER H P 1963 C A L  H V I S - 6 - 2 - 1  A D - 4 2 3  063 
A BLAST-wAVC THEORY O F  CRATER F O R M A T I O N  I N  S E M I - I N F I N I T E  T A R G E T S  
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D O U G L A S  A I R C R A F T  CO - S A N T A  M O N I C A  

1023 FtHGUSOfJ C w 1966 DOUGLAS 5M-52027 N66-22267 
i ~ i F t H V t i O C I 1  Y I M P A C T  EFFiiCTS ON LfWUIC HYDROGEN T A N K S  

350 c t + w  I-) c 1961 L!REXEL I i V  15-5-1-1 Il62-16563 
V I S C O - P L A S T I C  F L O C  THEORY I N  H Y P E R V E L O C I T Y  P E R F O H A T I O N  OF P L A T E S  

l U 3 U  C t i O U  P C A L L I S O N  F E 1966 D S E X E L  I N S T  J A P P L  P H Y S  37-2 853-860 
S T i i d t J G  PLABt W O C h  P R O W C L D  UY HYPERVE L O C I T Y  I M P A C T  AND L A T E - S T b G E  
L Q U I V A L E N C E  

1u31 C t i O u  P C UUHNS U P 1967 U R E X E L  INST J A P P L  P H Y S  38-2 553-560 
L A T L - S T A G L  E Q U I V A L E N C E  IN O N E - D I M E N S I O N A L  I M P A C T S  

1032 CtiOLl P C ET A L  1963 O R E X E L  I N S T  D I T - R - 1 6 0 - 1  CR 502129 
hh;ALYSIS O F  PEAK PRESSURE GENERATED 1 1 4  WATER E Y  H I G H  V E L O C I T Y  I M P A C T  

105.5 CHOU P C ET A L  1965 I j R E X E L  INST HVIS-7-2 A 0-46 32 2 8 
Thct STHOI\(G PLkNE SHOCK PRODUCED B Y  H Y P E R V E L O C I T Y  I M P A C T  A N D  L A T E - S T A G E  
E Q d I V A L E N C E  

F u N ~ A M E N T A L  pliETH03S A S S O C I A T E S  I N C  

1034 K L A H H  C N 1965 FUND M E T H  ASS H V I S - 7 - 6  AD-4 h 32 3 2 
D U S T W A L L  S H I E L O I N G  A G A I N S T  M E T E O R O I D S  

GCA COHPOHATIOFJ 

1035 EHREtJFELD J ET A L  1966 GCA 3 A P P L  PHYS 37-13 4737-4738 
H U G O N I O T  E Q U A T I O I J  OF S T A T E  OF A L K A L I  M E T A L S  

GtrvEHAL ATOVIIC G I v I S I O i J  OF G E N E R A L  D Y N A M I C S  

1036 DIENES J K 1965 GEN A T O M I C  H V I S - 7 - 2 ( G A  5755)  A D - 4 6 3 2 2 8  
L A T E - S T A G E  EQUIVALENCE A N D  S I M I L A R I T Y  THEORY FOR O N E - D I M E N S I O N A L  I M P A C T S  

1037 uIEiutS J k t T  A L  1965 GEN A T O M I C  G A - 6 5 0 9  AD-6 17540 
ANNUAL S T A T U S  H L P O R T  ON THE THEORY O f  H Y P E R V E L O C I T Y  I M P A C T  

1038 T E I C H M A N N  f 1965 GEN A T O M I C  GAMD-6501 A D - 6 2 0 1 9 3  
REMARKS ON S I M I L A R I T Y  SOLUTIONS FOR H Y P E R V E L O C I T Y  I M P A C T  

1039 T I L L O T S O i J  J t i  1962 GEN A T O M I C  GA-3216 A D - 4 8 6 7 1 1  
M E T A L L I C  E Q U A T I O i \ S  O F  S T A T E  FOR H Y P E R V E L O C I T Y  I M P A C T  
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ll.141 wAL5H J M El A L  1966  GEN A T O M I C  
SUMiilAHY HCPUHT O F  TI+€ THEORY OF HYPLHVELOC I T Y  IMPACT 
1 I J  THt: FLUID L l Y i J A M I C  ASPLCTS O F  SPACC FLIGHT AGAHDOGRAPH R7-1 

1042 A L I  A 1963 GD/ASTHI) ERR-AN-167 
‘,PACE VEHICLE VULNEHABILITY TO METEOt3OIDS 

1U43 H‘JLSTEiJ R HCIPJT H t-i 1963 GDIASTKO A I A A  J 1-8 3893.1895 
ANPACT FdRCE AND CRATER SURFACE AREA 

t l Y P t R v u o c  I r y  IMPACT ON PRESSURIZED STRUCTURES 
l U 4 r  HOLSTEN R F HUNT H H 1963 CALIF NEST U ASTRO AEROSP ENGS 1-10 20-24 

lo+:; t3dLSTEPJ K F tiUkT H ti 1964 CALIF WEST U J SPACECRAFT 1-3 353-352 
IYPACT FORCE PER CRATER AREA I4ELATEO TO THE TENSILE STRENGTH 

1U4h HOLSTEN H F SCHMITT H 1963 CALIF WEST U J APPL PHYS 34-10 3010-3012 
riYPLRVELOCITY IMPACT OF RADIOACTIVE PROJECTILES INTO STAINLESS STEEL AND 
A L M  I NUM 

1047 HOLSTEN R F ET A L  1964 C A L I F  WEST U J APPL PHYS 35-3-1 556-559 
AN EXAMPiL OF HOLE OIAMETER I N  THIN PLATES DUE TO HYPERVELOCITY IMPACT 

l U 4 t  H0LSTt;J R F ET A L  1 9 6 U  CALIF NLST U J APPL PHYS 35-5 1655-1656 
I~EFOHMATXOI~ A&D W A V t  STRUCTURL PRODUCED UY HIGH-VELOCITY IMPACT 

GENERAL ELECTRIC COMPAI‘JY * PHILADELPHIA 

370 UnUCk E P 1961 6E-PHXLA HVIS-5-1-2 V62-16569 AD-600668 
HE\liC.llf A r r ~ i  ANALYbIS OF HIGH VELOCITY IMPACT O A T A  

HV 15-7-6 AD-463232 1049 BRUCE E P 1965  GE-PHILA 
HYPERVELOCITY IMPACT ON SINGLE THIN SHEET STRUCTURES - INCIPIENT 
PERFORATION CONDITIONS 

HVIS-6-2-1 AD-423063 

1050 HLYDA J F RINE,Y T 0 1964  GE-PH I L A  Rb4SD87 AO-452991 

582 HEY% J F 1963 GE-PHILA 
SHOCK F H W T  VARIATION I N  TIME FOR HIGH SPEED IMPACT I N T O  WATER 

PEAK A X I A L  PHlrSSURES I N  SEMI-INFINITE MEDIA UNDER HYPERVELOCITY IMPACT 
ALSO I tu  PitOC HVIS-7 

lu51 H t Y O A  J f KINEY T 0 1965  GE-PHILA ATL-TR-65-26 N65-23544 ALP461267 
ATTEWATION OF SHOCKS PRODUCED BY UNLIKE METAL IMPACT 

1 0 5 ~  H€YOA J F RINLY T L) 1955 GE-WILA CH-609 
PEAK PRESSURES I N  T H I C K  TARGETS GENEHATED t3Y REDUCED DENSITY PROJECTILES 
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21  kGh:MAUSEk J 195e E - P H I L A  HV 15-3-1 
SURFACL HOUWNE5S CAUSED BY METEOROID IMPACTS 

ius3 KbHI4tiAUsEK M 1Y64 
5TKUCTUHAL LFI-ECTS O F  IMPACT 

SPARTAN tiKS I N C  8ALTIMORE MD 

3%: I : I P ? t Y  T 0 1963 GE-PHXLA iivis-6-2-1 AD-U23063 
VISCO-PLASTIC SOLUTION OF HYPERVELOCITY IMPACT CRATERING PHENOMENON 

A66-31996 l u s i c  H I N L Y  T 0 1963 GE-PHILA 
,~€t i4VIuR UF MtTALS W R I N G  HYPERVELOCITY IMPACT CHATEKING 
I N  0 5 7 3 A C h  5 5 C A I J L A I J  H h (ED) UEVtiLOPMENTS 1P.i SOLID MECHAVICS 
VOL 2 PT 2  OLIO MECI-IANICS PERGAMON PHESS IJ Y 

1 U S 5  HINEY T 0 1964 GE-PHILA ATL-TDR-64-8 
IIILORETICAL HYPERVLLOCITY IMPACT CALCULATIONS USING THE PICWICK CODE 

1 ~ r S o  H I t J t V  T 0 19b5 GE-PHILA A I A A  J 3-1 52-60 
LjEPTH OF PbJETRATION OF HYPERVELOCITY PROJECTILES 

372  RINEV T 0 CHEHNOFF P R 1961 GE-PHILA HVIS-5-1-1 N62-16556 
IF;EHTIAL* VISCOUS At40 PLASTIC EFFECTS I N  HIGH SPEED IVPACT 

1140 HIhtY T U HALOA t J 1967 GE-PHILA A67-23716 
IFFECTlVENESS OF F?ET&OROID BUMPERS COMPOSE0 OF TWO LAYERS OF DISTINCT 

PAPEN PRESEtuTED AT AIAA/ASME 8TH STRUCTURESvSTRUCTURAL DYNAMICS AND 

PUtiLISHEU BY A I A A  

I*IATEHIALS 

.IAT~.HIALS CONFEHEWEV PALM SPRINGS, CALIFORNIA* MARCH 2 9 - 3 1 ~  1967 

1 0 5 7  R I M Y  T D HtYLiA J F 1964 GE-PHILA ATL-TR-64-64 AD0446745 
tiYPERVELOCITY IMPACT CALCULATIONS AN0 THEIR CORRELATION WITH EXPERIMENT 

I d 5 2  HINEY T 0 1iEYUA J F 1965 GE-PHILA HV I S-7-2 
tiYPckVELOC1 TY IMPACT CALCULATIONS 

A D-46322 8 

l U 5 9  RINEY T 0 ET A L  1966 GE-PHILA AFATL-TR-66-71 AD-488138 
IMPACT* SHOCK FOCUSSINCV AND STRESS PROPAGATION I N  THIN PLATES 

G t f d t i i A L  MOTOtlS bEZFENSE RESEARCH LARS - SAFITA BAR6AHA 

1ObO CHAHEST J A 1964 GM-SB TR-64-58 N66-37523 
MEASclRtMEluTS OF SHOCK WAVE PRESSURES GENERATED BY HYPERVELOCITY IMPACTS 
IN ALUMIhUM 
rdASA-YAHStiALL COIJTHACT NAS-11118 

1235 CtlAKTERS A C ET A L  1966 GM-Sf3 
IMPACT PHYSICS, METEOHOIGS~ AND SPACECRAFT STRUCTURES 
I N  THE FLUID DYNAMIC ASPECTS OF SPACE FLIGHT AGARDOGRAPH 87-1 
CiOHOON ANU BREACH SCIENCE PUBLISHERS NEW YORK 

1061 CIINXSTYAN 0 H 1966 GM-SB A I A A  J 4-10 1872-1074 
TAkGET STREfvGTH AkD HYPERVELOCITY IMPACT 

1062 CHRISTYAN 0 H GEHHING J 1965 GM-Sf3 TR-65-04 
PENETRATICN KECHANISMS OF HIGH VELOCITY PROJECTILES - SEMIANNUAL REPORT 
LRL COiJTHACT bA-04-495-AMC-534(R) 0 
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1 U 6 3  CilRISTMAN i~ H bEtit11NG J 1965 GM-5R TH-6S-50 
9 t h t T H A T i U h  MkCHfiNISMS OF HIGH VELOCI’IY PROJECTILES - FItJAL REPORT 
tjRL CONTHACT uA-04-495-A~C-S34(R 1 

1d69 CHHI5TKAN 0 K GEHHING J 1966 GY-SB J APPL PHYS 37-4 1579-1587 
ANALYSIS uF HIGH-VELOCITY PHOJECTILL PENETRATION MECHANICS 

1U65 CHRIbThlAN 0 H t T  A L  1965 CY-SR HV I S-7-6 AD 463232 
t’ENLTRATIW MECHANISMS O F  HIGh-VELOCITY RODS 

1 U 6 b  G t H H l N G  J ‘ir ‘ i r A h r J I C A  1-3 L 1963 GY-SR HVIS-6-2-3 AD-423064 
kW 1 N V t S T L G f l T l O N  OF THE PhENOYENA OF IMPACT FLASH AND I T S  POTENTIAL USE 
AS A H I T  UETECTION AND TARGET DISCRIMINATION TECHNIQUE 

1067 G t H & I l J G  J Q ET A L  1965 CY-SR HV 15-7-5 AD-463231 
tXPtHiMEi\rTAL 3TUGIES OF IMPACT PHENOMENA QND CORRELATION WITH THEORETICAL 
PIOlJt LS 

lu6b GEHHlNG J VI ET A L  1965 GM-SB J SPACECRAFT 2-5 731-737 
~~XPLHIME~JTAL STUUIES CONCERNING THE METEOROID HAZARD TO AEROSPACE 
VATER I ALS AiVD STRUCTURES 

1069 G t H i i I l u G  J rj ET A L  1965  GM-SR ASM-TR-W-13-5-65 
IrATEHIALS TO RESIST METEOROID IMPINGEKENT 

401 M A I X N  c J 1963 GY-SB HV 15-6-3 AD-42 38 0 2 
LXPERIMENTAL AND THEORETICAL RESULTS CONCERNING THE PROTECTIVE Af3ILITY 
O F  A THIN SHIELD AbAINST HYPERVELOCITY PROJECTILES 

4 U 4  k A I 3 L N  C J 1963 GM-SB TH-63-203 N63-16482 AD-406169 
VETEOROID IMPACT 

1 2 4 1  MkIOEN C J MCWILLAN A H 1964  GM-SB A I A A  J 2-11 1992-1998 
AN INVESTIGATlON OF THE PROTECTION AFFORDED A SPACECRAFT BY A THIN SHIELD 

1117~1 : d / + I i x r q  c J LT AL 1963 GM-SB TR-63-208 A64-13304 AD-404274 
I l4VtSTIGATION OF FUNDAMENTAL MECHANISM OF DAMAGE TO THIN TARGETS BY 
HYPtRVELOCITY PROJECTILES - SEMIANNUAL REPORT 
CONTRACT ARPA NONR-3891(00)(X) 

409 MAIDtN C 3 t T  A L  1963  GM-SB TH-63-201 AD-YO 4837 
if:VfSTIGATION O F  FUNDAMENTAL MECHANISM OF DAMAGE TO THIN TARGETS R Y  
HYP~RvELuCITY PKOJECTILES 
CONTRACT ARPA MOMR-3891(00 1 ( X  1 

1U71 M A I D t i d  C J ET AL 1965  GM-SB HV I S-7-4 
Tt I I iU  SHELT IMPACT 
ALSO NkSA Ch-295 

A 0-4632 3 0 

q O 8  MCMILLAN A R 1963 GM-S0 HV 15-6-3 A 0-42380 2 
AI4 INVESTIWTlON OF THE PENETRATION OF HYPERVELOCITY PROJECTILES INTO 
COMPOS I TE L A M  1 NATES 

113L M C M I L L A i J  n R 1966  GM-SB T R - 6  6-6 7 
EXPERIMENTAL INVESTIGATIONS OF SIMULATED METEOROID DAMAGE TO VARIOUS 
SPACECRAFT STRUCTURES 
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1073 MtYEtiS C L L T  A L  1964 GY-SU TH-64-48 N65-338S6 
I iEStARCH Olu THE PROPERTIES O F  OPTIdUM METEOROID SHIELDS - SUMVARY REPORT 
hASA-MARSHALL C O N T R A C T  NAS8-11118 

U.S. B t O L O G I C A L  SURVEY 

446 MCOHt  H J kT AL 1961 GFOL SUHV HVIS-5-1-2 N62-16579 
7 HE GEOLObY Ob HYPEHVELOCITY IMPACT CkkTERS 

451 MClOtit H J €1 A L  1963 GEOL SURVEY HVIS-6-2-2 AD-423 0 6 4  
F L U I D  I M P A C T  CRATERS AND HYPERVELOCITY - - HIGH-VELOCITY IMPACT 
iXPfH IMEIdTS I h  MLTALS AND ROCKS 

1074 MOORL H J ET A L  1965 GEOL SURV HV I S-7.4 AD 463230 
CHAiJGE OF LFFECTIVE TARGET STRENGTH WITH INCREASING SIZE OF HYPERVELOCITY 
IMPACT Ct4ATEHS 

411 HtYtdOLDS D k EMMOiJS R H 1963 GOOOYR HV IS-6-3 
A NEW SYSTEM OF PROTECTION FROM HYPERVELOCITY PARTICLES 

AD-4 2 38 0 2 

HAYtS INTLHNATIONAL CORPORATION - RIRMXNGHAM 

1375  HAYES INT CORP 1963  APGC TDR-6 3-22 AD-40 1759 
S T W Y  O f  TAHCLT PENETRATXON PREDICTION BY HIGH SPEED AND ULTRA HIGH 
SPEED 8ALLISTIC IMPACT 

lU7c H A Y i i 5  XEJT COHP 1964  A T L  T DR -64-5 1 AD04470 04 
TERhlINAL BALLISTIC TARGET ANALYSIS AND STUDY O F  TARGET VULNERABILITY TO 
VERV HIGH SPEED IMPACT 

210 HOLNIG S A RITTEH A 1957 ARMOUR HV I S-2-1 
PROdLEMS IN METEOHIC EROSION 

1 ~ 1 7 7  Z A K L r l  T A 1965 I I T H I  A I A A  J 3-7 1372-1373 
C O ~ I ~ E N T S  Jh ' A t j  ANALYTICAL APPROACH TO HYPERVELOCITY IMPACT' 

JOHN HOPKIiJS UNIVERSITY 

AD-20 1 9 0 2  

1U7B OIETHICH A M LT A L  1965  J HOPKIrJS U HVIS-7-5 AD-4632 3 1 
CALCULATION O f  MAXIMUM HYPERVELOCITY IMPACT DAMAGE FROM MATERIAL 
PRUPERTItS 
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1079 FITZGERALI) E R 1966 LJc?!-!t? !-!nPKINS !! 
PAKTICLk WAVES AiJO UEFOHMATION IN CRYSTALLINE SOLIDS 
INTEKSCIENCE PIJRLISHERS~ N Y 

108U MOL3LEY c E POtvO.r i  H 1965 J HOPKINS U HVIS-7-5 
tNE_r(GY t3ALAI.tCLS FOH HYPEHVELOC I T Y  TAtiGETS 

421 POND H L3 ET A L  1963 JOHN HOPKINS HVXS-6-2-2 
LNEIIGY BALANCLS I N  HYPERVELOCITY PENETRATION 

L I b K A K Y  OF CONGIIESS - AEROSPACE TECHNOLOGY DIV IS ION 

l U 8 1  A N N  1964 ATD-LIB CONGR A I D  P-64-44 
PJJCLEAR WEAPOh EFFECTS - COMPILATION OF ABSTRACTS-1 

1C)tJc AirOhr 1965 ATO-LIB CONGR P-65-1 
~JUCLEAR wtAPOi4 EFFECTS - COMPILATION OF ABSTRACTS-2 

1083  KSANOER Y 1966 ATD-LIB CONG REP-66-45 
NUCLEAR MEAPOIV EFFECTS - COMPILATION OF ABSTHACTS-3 

lUt.i4 PINDY F V 1966 ATD-LIt3 CONG REP-66-60 
t.rUCLEAR dEAPOh EFFECTS COMPXLATION OF ABSTRACTS-4 

AU-463231 

AD-42306Q 

AD-6 0 2 3 58 

AD-6 1 0 0 54  

AD-635477 

AD-64 74 0 8 

LOCKHEEG MISSILES AND SPACE COMPANY 

1UdS GtiAZIANO E MCCOHMICK H 1963 LOCKHEED-MSC Stl-63-58 AD-43 1973 
THE METEOHOID HAZARD TO SPACE VEHICLES - AN ANNOTATED BIBLIOGRAPHY 

433 SANDORFF P E 1963 LOCKHEEL, HSC HVIS-6-3 
A METEOROIO BUMPER DESIGN CRITERION 

AD-423802 

434 STEhJENTZ rJ t i  LONG L L 1963 LOCKHEEU MSC HVIS-6-3 AO-V 2 3 8 0 2 
METEOROIL) EFFtCTS ON NUCLEAR ROCKET SPACE VEHICLE MISSION SUCCESS 

1086 STROidER P R 1963 LOCKHEED-MSC 58-63-31 AD-419449 
SHOCK WAVE PROPAGATION I N  SOLIDS - AN ANNOTATED BIBLIOGRAPHY 

LOS ALAIViaS SCIENTIFlC LABORATORY 

1087 AMSOEN A A 1966 LASL LA-3466 N67-10529 
THE PARTICLE-IN-CELL METHOD FOR THE CALCULATION OF THE DYNAMICS OF 
COMPHESSIbLE FLUIDS 

146 MCQUfSN R G MARSH S P 1960 LASL J APPL PHYS 31-7 1253-1269 
EQUATION OF STATE FOR NINETEEN METALLIC ELEMENTS FROM SHOCK-WAVE 
MEASUREMEhTS TO TWO MEGABARS 

1088 WALSh J M RICE. M H 1957 LASL J CHEM PHYS 26-4 815-823 
OYNAMIC COMPRESSION OF LXQUIOS FROM MEASUREMENTS ON STRONG SHOCK WAVES 

1 4 1  WALSH J M ET A L  1957 LASL PHYS REV 108-2 196-216 
SHOCK-WAVE COMPRESSIONS OF TWENTY-SEVEN METALS - EQUATIONS OF STATE OF 
METALS 
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FtAHTIN M A k I E T T A  CORPOHATION - UENVEH 

- -  i 1190 EiJijMviA 0 ii UURKiTi w C i4b6 KARTXi-i-uENV C K - 4 6 4  
MULTIVAHlABLE ANALYSIS OF THE YECHANICS OF PEYETRATIOG OF HIGH SPEED 
PAR r I CLES 
IJASA butSTtKi4 OPtdATIONS GFFICE COFJTHACT NAS 7-219 

1991 H E I L f * i A " I N  ! d  t T  AL 1964 'dLQTIN-DENV CH-64-5 
MULTIVARiAbLE ANALYSIS OF THE MECHANICS OF PENETRATIOF?I OF HIGH SPEED 
PARTICLE5 
I\IASA H6 CUF.(IR/-+CT NAS 7-219 

VASSACHUSETT~ AliSrITUTE OF TECHNOLOGY 

437  HERHMANN nl JONES A tl 1961 MIT HVIS-5-1-2 N62-16568 
CORHELATIdN Ok HYPERVELOCITY IMPACT DATA 

~ g i ,  HLRHNAPIN n, JOI~ES A ti 1961 MIT ASRL-I?-99-1 
5UdvEY OF HYPtHVELOCITY IMPACT INFORMATION 

lu92 hLt3HMANN d JONES A H 1961 MIT ASRL-R-99-1-A 
SURVEY OF HYPLRVELOCITY IMPACT INFORMATION-ADDENDUM 

AD-2672 89 

A 0-2 672 9 0 

4)r)u HtKRhANN * JOhES A ti 1963 ASD(MIT1 TDR-63-140 AD-4 0 8777 
i+YPLRVELOCIlY IMPACT STATUS OF EXPERIMENTS 
I N  PROC SYM STRUCTUHAL DYNAMICS UrJDER HIGH IMPULSE LOADING SEPT 1962 

TOR-62-399 A 0-288 8 8 5 1093  HERAkANN w ET A L  1962 ASD(MIT1 
STRLSS WAVE PROPAGATION AND SPALLATION I N  UNIAXIAL STRAIN 

AD-4 1 0 386 1094 HERlrirAiJN h E i  A L  1963 AFS'rJC ( M I 1  1 TO rt -6 3- i 2 
THE INCLUSION OF MATERIAL STRENGTH I r J  HYDRODYNAMIC CALCULATIONS 

l U 9 5  JOIJES A H ET A L  1963 MIT ASRL-R-99-2 A 0-4 32 8 15 
SURVEY O f  HYPkRVELOCITY IMPACT INFORMATION-I1 
ALSO ESD-TOH-b3°671 

24 OLSHAKER A E 1960 MIT J APPL PHYS 31-12 2118-2120 
EXPERIMENTAL INVESTIGATION I N  LEAD OF THE WHIPPLE 'METEOR BUMPER' 
SEE ALSO HVIS-4-2 

25 SLATTERY R E C L A Y  w G 1960 MIT-LL HV 15-4-3 
THE PEIJETHATIOIJ OF THIN RODS INTO ALUMINUM 

NASA-AMLS 

3 2  ChAHTERS A C 1960 NASA-AMLS SCI AMER 203-10 128-140 
HIGH-SPEED I M P A C T  

A 0-244477 

2 6  CHARTERS A C LOCKE G 5 1958  NACA-AMES RM- A 58826 
A PRELXMiNARY INVESTIGATION OF HIGH-SPEED I W A C T  - THE PENETRATION OF 
SMALL SPHERES I N T O  THICK COOPSR TARGETS 
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945 Ukl\ l i \KUC) b 1962 NASA-AMt5 TIJ-0-1210 AD-27331 5 
EtAsUREMtNTb uF I ~ O M ~ ~ J T U M  TRANSFER FRUM PLASTIC PHOJECTILES TO MASSIVE 
uLiJMIYUM TAtiGPTS AT SPEEUS TO 25600 FEET PER SEC 

lUQ7 UENAHUO €3 P 1966 PJASA-AMES TIJ-0-3369 
PtlJETRATION Ol- POLYETHYLENE I N T O  SEMI-INFINITE 20240T351 ALUMINUM UP TO 
VLLUCITItS O F  3 7 t O O U  FEET PER SECOND 

lc)9r’, DENAt<bO B P I u Y ~ N A T H  C li 1966 tdAsA-A!vlES 
hiOMENTUM THwlJSFEH AND CHATEHING PHENOMENA ASSOCIATED WITH THE IMPACT OF 
ALCI1’IINUM SPHERES INTO THICK ALUMINUM TARGETS AT VELOCITIES TO 24000 FEET 
PEii  SECOiJL, 
I F r  THE FLUID DYhAMIC ASPECTS OF SPACE FLIGHT AGARDOGRAPH 87-1 
GOWON AW ~ R L A C I ~  SCIENCE PUBLISHERS NEY YORK 

1099  F I S H  H H SUMMtRS J L 1965 NASA-AMES HVIS-7-6 N65-29392 AD0463232 
1 tiE EFFECT O F  MATERIAL PItOPEHTIES THRESHOLO PENETRATION 

4 5 ~ ~  GAULT D E HLI’icjd1T E 0 1063 NASA-AMES HVIS-6-2-2 AD-423064 
THE PAHTITIoN OF ENLRGY FOR HYPERVELOCITY IMPACT CRATERS FORMED I N  ROCK 

1 l O u  GAULT D E MOORE H J 1965  NASA-AMES HV 15-7-6 AD 463232 
SLALING HELATIONSHIPS FOR MICROSCALE TO MEGASCALE IMPACT CRATERS 

4 4 ~  MACCOKMACK R W 1963 hASA-AiFltS HVIS-6-2-2 A D-423 0 04 
ItdVLSTIGATIuN OF IMPACT FLASH b T  LOW AMBIENT PRESSURES 

1101 IJYSMITH c R DENAROO a P 1966 NASA-AMES TN-0-3304 
INVEiTIGATION OF THE IMPACT OF HIGH-FINENESS-RATIO PROJECTILES INTO THICK 
T A RGE TS 

33 NYSMfTH C K SUMMERS J L 1961 NASA-AYkS TN-0-1039 
PkELIMlNAKY ICqVESTIGATION O F  IMPACT ON MULTIPLE SHEET-STRUCTURES AND AN 
EVALUATION O F  THE METEOROID HAZARD TO SPACE VEHICLES 

4q7 NYSMITH C H SUMMERS J L 1962  NASA-AMES TN-0-1031 N62-16839 
AN EXPERIFiENTAL INVESTIGATION OF THE IMPACT RESISTANCE Of DOUBLE-SHEET 
STRUCTURES AT VELOCITIES TO 24000 FEET PER SECOND 

449 NYSMITH C H ET A L  1964 NASA-AMES TN-D-198 1 
INVESTIGATION OF THE IMPACT OF COPPER FILAMENTS INTO ALUMINUM TARGETS 
AT JELOCXTItS TO 16000 FEET PER SECOND 
SEE ALSO HVIS-6-2-2 

1 1 0 3  SCHMIOT H A ET A L  1965 NASA-AMES HV 1 5 - 7 4  AD-463231 
ELECTRON MICROPROBE STUDY OF A CRATER AN0 EJECTA PRODUCED BY 
HYPERVELOCITY IMPACT AGAINST A NI-FE TARGET 

30 SUMMtRS J L 1959 NASA-AMES TN-0-0 094 
INVESTIGATION OF HIGH-SPEED IMPACT - REGIONS OF IMPACT AND IMPACT AT 
UBL I 3 U L  AldGLES 
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1104 SUMMtHS J L 1966 IJASA-AAtS 
E V A i u A T i i j i J  UF THE IMPACT PEHFORMANCE OF KEALISTIC SPACE STRUCTURES 
I N  THL FLUID OYiJAMLC ASPECTS OF SPACE FLIGHT AGARDOGRAPH 87-1 
v:d;, i . \ i ; i  i ;$u ..YC ~ , , ,LRL~<  bL i t ~ i t  pudiiSiiEri5 PJEN YOHF ~ - -  

a 
27 SUMMERS J L CtiAHTEHS A 1958 FJASA-AMES HV 15-3-1 A 0-2 3 34 87 

HIGH-SPEED IMf’ACT OF METAL PROJECTlLtS I?! TAECETS OF VARIOUS X k T E R i A i S  

31 SUMMtHS J L NIEHAUS w R 1 9 5 9  NASA-AMES TN-D-0 137 
A PttLLIMlhAttY IIOESTIGATION OF THE PLNETKATION OF SLENDEH METAL HODS I N  
I HICK ME IkL TliHbLTS 

PiASlr - 6 O U D A H D  

.t5+ ALEXANDkK d ‘VI SEHG 0 E 1961 NASA-GODCAHD HVIS-5-1-2 N62-16580 
.:iCNO-PAhTICLt HYPEHVELOCITY IMPACTS FROM RANGER I 

NASA-LANGLEY 

id37 CARTER L, J JH 1960 NASA-LANGLEY TN-D-442 
A PiiELIMIIJAHY IbdVESTIGATION OF THE UESTRUCTION OF SOLID-PROPELLANT ROCKET 
;qOTORS t3Y IviPACT FROM SMALL PARTICLtS 

5b LOLLINS H L) KiFIAHD UJ H 1960 NASA-LANGLEY TN-D-0238 
THE DEPENDENCY OF PENETRATION ON THE VOMENTUM PER UNIT AREA OF THE 
I M P A C T I N G  PROJECTILE AND THE RESISTANCE OF MATERIALS TO PENETRATION 

’+63 DAVIuSOl\r 3 H k T  A L  1963 NASA-LAfJGLEY TN-D-1493 
tkVIRONMENfAL PROBLEMS OF SPACE: FLIGHT STRUCTURES I1 METEOROID HAZARD 

1105 U I  WTTISTA J 0 1966 NASA-LANGLEY TN-D-3618 
A N  IEIVESTIGATIO~~ O f  SPRAY VELOCITY HtSULTING FROM HIGH-VELOCITY 
I’EPKTHATION OF THIN PLATES BY DISKS 

39 FUNKHOUSER 3 0 1961 NASA-LANGLEY TN-D-OS02 
A PRELIMINARY INVESTIGATION OF THE EFFECT OF EUMPERS AS A MEANS OF 
REOUCIRIC PROJECTILE PENETRATION 

463 HUMES D H I963 NASA-LANGLEY TN-0-178(, 
A N  EXPERIMENTAL INVESTIGATION OF THE EFFECTIVENESS OF SINGLE ALUMINUM 
METEOROIO BUMPERS 

461 HljME5 D ET A L  1961 NASA-LANGLEY HVIS-5-1-2 N62-16575 
A N  LXPERIMENTAL INViiSTIGATION OF SINGLE ALUMINUM METEOR 6UMPERS 

38 KlrrAHD tv ti COLLINS H 0 1961 NASA-LANGLEY TN-D-0726 
AN INVESTIGATION OF HIGH-VELOCITY IMPACT CRATERING INTO NONMETALLIC 
TARGETS AND CORRELATION OF PENETRATION DATA FOR METALLIC AND NONMETALLIC 
TARGETS 

34 KIrJAHO W H ET A L  1958 NASA-LAN MEMO-10-18-58L 
EFFECT OF TARGET THICKNESS ON CRATERING AND PENETRATION OF PROJECTILES 
IMPACTING A T  VELOCITIES TO 13000 FEET PER SECOND 
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nc.7-317nn 1239 KKUSLEWSKI E. T !-!A\DUK R 1907 ?!ASA-LAr.!GLEY " " I  L Y , " "  

IMPLICATION5 OF THE METEOROID ENVIRONVENT ON THE DESIGN OF SPACECRAFT 
PAPER PRESENTLD A T  AIAAIASME 8fH STHUCTURESP~TRUCTURAL DYNAMICS AND 
i4ATLHIALS CONFEHENCLr PALM 5PHINGSe CALIFORNIAP MARCH 29-31, 1967 
PUBLISHEU BY A I A A  

* - " -  1 TpjQMS(-,hi R cj i965 piASA-LAiiGLEY TE-g-22i. 

ThtE EFFECT5 OF TARGET-MATERIAL YIELD STRENGTH 
ANALYSIS OF HYPERVELOCI~Y PERFORATION OF A VISCO-PLASTIC SOLID INCLUDI i 

1107 Ttl0?450N R b Kt4lJSZEWLKI 1965 IJASA-LANGLEY HVIS-7-5 AD-4632 3 1 
LFFECT OF 14HbET MATERIAL YIELD STREI4GTH ON HYPERVELOCITY PERFORATION 
AND BALLISTIC L I M I T  

l l O d  TLPPLNS P E DAVIGSON J 1966 NASA-LANGLEY TN-0-3631 
L E T I ~ R M I N A ~ ~ O N  OF TEMPERATURE AND MATERIAL EFFECTS ON HIGH-VELOCITY IMPACT 
CRATERS 1;u ABLATIVE HEAT-SHIELD MATERIALS 

NASA-LE.nIS 

1109 CLOUdH :J ET A L  1966 NASA-LEWIS Tlu-D-3468 
OIMPLEI %PALL* AIID PEHFORATIOh CHAHACTERISTICS I N  ALUMINUM, COLUMBIUM, 
AND STEEL PLATES UNDER HYPERVELOCITY IMPACT 

1110 DIEDttZCH J H STEPKA F 5 1965 NASA-LEWIS TN-D-2720 
INVESTIGATION OF DAMAGE TO BRITTLE MATERIALS BY IMPACT WITH HIGH-VELOCITY 
PRQJECTILkS I h T O  GLASS AND LUCITE 

1111 UIElJft ICrl  3 H t T  A L  1965 NASA-LEWIS TN-D-3018 N65-33838 
HYPERVELOCITY IMPACT DAMAGE CHARACTERISTICS I N  BERYLLIUM AND GRAPHITE 
PL4TES AND TUt3ES 

AD046 32 32 1112 L)IEDI~ICH J H L T  A L  1965 NASA-LEnrIS HV I S-7-6 
P R I I T L E  uEHAVIOH OF UERYLLIUM, GRAPHITEeAND LUCITE UNDER HYPERVELOCITY 
IMPACT 

1113 L I E B L E I N  5 ET A L  1964 NASA-LEWIS TN-0-2 4 72 
HYPCRVELOCITY IMPACr DAMAGE CHARACTERISTICS I N  ARMORED SPACE RADIATOR 
TUatS 

1 1 1 4  MOH5E C R STEPKA F S 1966 NASA-LEJIS T N-D-36 2 7 
EFFECT OF PROJECTILE S IZE AND MATERIAL ON IMPACT FRACTURE OF WALLS OF 
L I Q U I D  FILLED TANKS 

1115 STEPKA F 5 1966 NASA-LEWIS T N-0-3456 
PROJECTILE-IMPACT-INDUCEU FRACTURE OF LIQUID-FILLED FILAMENT-REINFORCED 
PLASTIC Off ALUMINUM TANKS 

1116 STEPKA F 5 MORSE C R 1963 NASA-LEkIS TN-D-1537 
PRELIMINA4Y IfdVESTIGATION OF CATASTROPHIC FRACTURE O F  LIQUID-FILLED TANKS 
IMPACTED BY HIGH-VELOCITY PARTICLES 

1117 STEPKA F S ET A L  1965 NASA-LEWIS TN-0-3143 
INVESTIGATION OF CHARACTERISTICS O F  PRESSURE NAVES GENERATED I N  kATER 
FILLED TAFIKS IMPACTED BY HIGH-VELOCITY PROJECTILES 

A 0-463232 l l l b  STEPKA F 5 t T  A L  1965  NASA-LEIIS HV 15-7-6 
INVESTIGATION OF CATASTROPHIC FRACTURING AND CHEMICAL REACTIVITY OF 
LIQULD-FILLED TAhjKS WHEN IMPACTED BY PROJECTILES OF HIGH VELOCITY 
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NASA-MPHSHALL 
i (b 

NASA-MAHSHALL TN-D-1996 
TS FOR METEOROID HAZARD TO SPACE VEHI 

100-500 KILUMtTtHS ABOVE THE SURFACE OF THE EARTH 
LES 

457 G A Y L L  J tr E.1 A L  1963 NASA-MAHSHALL TMX-56505 N65-25011 
A BIBLIOGRAPHY CONCEeNING ASPECTS OF THE METEOKOKO HAZARD 

Id34 NAUiVAW R J 1965 NASA-MARSHALL HVIS-7-4 
k PdYSICAL tJA5IS FOR SCALING HYPERVELGCITY IMPACT 

NATIONAL dURtAU OF STANDARDS - WASHINGTONt OC 

1121 ENGEL 0 G 1962 WADD(Nt)S) TR-60-475-2 
CRAT€R DEPTH I N  FLUID IMPACTS 

AD-463230 

AD-408904 

4 4 1  EidGEL 0 G 1963  HVIS-6-2-2 AD-42 3 064 
I~YPEHVELOCITY CRATEHING DATA AND A CRATER-DEPTH MODEL FOR THE REGIME O F  
FLUID1 TY 

1122 EdGEL @ G 1966 WADD(NB5) TR-60-475-2-1 b D-64 1 30 2 
COLLISION5 OF LIQUID DROPS WITH L I Q U I L S  - SUPPLEMENT I 
iJEk CRATEH UEPTH DATA FOR IMPACTS OF WATERDROPS d ITH WATER 

1123 ENGEL 0 G 1966 WAD0 (N85 1 TR-60-475-3 AD 643237 
COLLISIOkS OF LXoUID OROPS WITH LIQUIOS - PART I11 
IMPACT CHAfC;RING I N  THE HYPERVELOCITY RANGE 

u. S. NAVAL ‘ORDNANCE LABORATORY - WHITE OAK t MARYLArJD 

481 LUTTHELL d L 1963 NOL HVIS-6-2-1 A D-423 063 
A HYPEHVELOCITY IMPACT MODEL FOR COMPLETELY DEFORMING PROJECTILES 

1124 P IACLSI  R ET AL 1964 NOL A I A A  J 2-11 2040-2042 
TEMPERATUkL YIELD STRENGTH CORRELATION I N  HYPERVELOCITY IMPACT 

1125 PIACESI R L T  A L  1965  NOL HV I S-7-5 AD-U63231 
DETERMINATION OF THE YIELD STRENGTH AS AN EFFECTIVE MECHANICAL STRENGTH 
PROPERTY I N  THE CRATERING PROCESS OF HYPERVELOCITY IMPACT 

1126 PIACESI R ET AL 1966 NOL TH-66-42 AD-64 I874 
A STUDY OF THE ROLE OF MECHANICAL-STHENGTH PROPERTIES ON THE PHENOMENA 
O F  SPALLATION 

Urns. NAVAL ORDFvANCE TEST STATION - CHINA LAKEtCALIFORNIA 

144 ALLEN W A t T  AL 1958 NOL HV 15-3-1 
FLUX0 MECHArdICS OF COPPER 

AD-2 33467 
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50 ATKINS W VJ 1958 NRL HVIS-3-1 
t l Y  PERVtLOC I T Y  PENETRATION STUDIES 

51 ATK113S W W 1960 NRL t i  v I s-4-1 
HY~"C:RVELOC :TY PENETRATlON ST~DIES 

AD-244475 

514 HALPERSON S M 1963 NRL HVIS-6-2-2 AD-4230 64 
SOME PliEivOMEtJA ASSOCIATED WITH IMPACTS INTO ALUMINUM 

1127 HALPtHSON 5 M 1965 NRL HV 15-7-5 AD-QS 323 1 
COMPARISONS BETWEEN HYDRODYNAMIC THEORY AND IMPACT EXPERIMENTS 

Si0 HALPERSON S M ATKINS W 1961 NRL HVIS-5-1-2 N62-16571 
tXPtHIMEtJTAL OBSERVATIONS OF IMPACT 

112b HALPERSON S E l  A L  1960 NRL HV I S-4-3 
HIGH-VELOCITY-PROJECtrLE DRAG OETERMINATION 

AD0244477 

k O R T t l  AMERICAN AVIATION@ INC - OOWNEY 

1129 POSEVER F C SCULLY C N 1964  FDL(NAA-OOWNEY)TRD-64-96 AD-602512 
INVLSTIGATION OF STRUCTURAL IMPLICATIONS OF METEOROID IMPACT 

1130 POSEVER F c ET A L  1965 NAA-DOWNEY J SPACECRAFT 2-5 738-791 
IMPACT EFFECTS ON METEOROID SHIELDING CONFIGURATIONS FOR VELOCITIES UP 
TO 6 0 ~ 0 0 0  FPS 

1131 ROSEN F 0 SCULLY C N 1965 NAA-DOWNEY HV 15-7-6 
IMPACT FLASH INVESTIGATIONS TO 15.4 KMISEC 

AD-463232 

NORTHROP CORPORATION - HAWTHORNE 

540 D'ANNA P 3 1963 NORTHROP-HAW HVIS-6-3 N63-15390 A01423802 
HYPEHVELOCXTY PUNCTURING OF SELF-SEALING STRUCTURES 

1132 D'ANiJA P J HEITZ R M 1966 NORTHROP-HAW CR-485 
EVALUATION OF SELF SEALING STRUCTURES FOR SPACE VEHICLE APPLICATION 
NASA CONTRACT NASR-102 

PENNSYLVANIA M I L I T A R Y  COLLEGE 

1133 DITARANTO H A 1966 PENN M I L  C O L  MEL-RO-R-37-66 
A SHORT SURVEY OF VISCOELASTIC THEORY 

AD-629785 

PENNSYLVANIA STATE UNIVERSITY 

1134 DAVIDS 14 (ED) 1960 BOOK 
INTWNATIONAL SYMPOSIUM ON STRESS WAVE PROPAGATION I N  MATERIALS 
INTEHSCIENCE PUBLv N Y 

1135 DilVIDS N HUANG Y K 1962 PENN STATE ii J AEROSP SCI  29-5 550-557 
SHOCK WAVES I N  SOLID CRATERS 0 
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ii A i  i Y b 3  PFNPJ STATE U HVIS-6-2-1 AO-423 0 6 3  s4; i iAL'iuj 
SPHtRICAL StiOCK WAVES AND C A V I T Y  FOHMbTION I N  METALS 

P IC 6% T I1 .NY A R SEPJ A L  

55 CLAHk E N ET A L  1960 PICATIIWY AH HVIS-4-1 
STUc)IES OF AYPEhVELOCITY IMPACT ON LEAD 

AD-244@75 

i 2 a  UJOHK R L 1958 HAND P-1662 AU-224 1 4  7 
EFFtCTS OF A rtETE0Ri)ID IMPACT ON STEEL AND ALUMIIJUM I N  SPACE 

5-1 03  AO-305657 SHZ N O H K  R L 1958  HAND 
WMEKICAL SOLUTIONS OF THt A X I 4 L L Y  SY. METRIC IiYPERVELOCITY IMPACT 
I'kOcESS l 1JVOLV ING IRON (U)  (CONFIDEN r I A L  REPORT 1 

1 S r  tJJUHK R L 1961 HAND J GEOPHY RES 66-10 3379-3387 
ANALYSIS OF THE FORMATION OF METEOR CRATER, ARIZONA-A PRELIMINARY REPORT 

1137  tiJOHk R L 1962  HAND ARS J 32-9 147101472 
!qEViLwtR*S COMr4El;rT ( O N  1960 STANUKOVICH ARTICLE) 

58U SJOKK R L 1963 HAND RM-3529-PR N63-19789 
REVIEW OF PHYSICAL PROCESSES I N  HYPERVELOCITY IMPACT AND PENETRATION 
ALSO Ir \ :  hV1s-6-2-1 AD-42 3 0 63 

570 dwOH& R L GAZLEY C JR 1959 HAY9 R M - 2 3 3 2  
ESTfMATED DAMAGE T O  SPACE VEHICLES BY METEOROIDS 

1139 WORK R L OLSHAKER A E 1965A HAND RM-2926-PR A 0-6 17 3 39 
k Pt(0POSLU SCALING LAW FOR HYPERVELOCITY IMPACTS BETWEEN A PROJECTILE AND 
H TARGET OF DlSSIMILAR MATERIAL 

1139 BJOFiK 9 L OLSHAKLR A E 1 9 6 5 8  RAND RM-3490-PR AD-617549 
THE HOLE OF MtLT lNG AND VAPORIZATION I N  HYPERVELOCITY IMPACT 

1 1 4 U  BJOHK R L ET UL 1963  HAN3 RM-2628-PR AD-4 2 595 1 
f i  kUMENICAL TLCHtlIQUE FOR SOLUTION OF MULTIDIMENSIOtJ HYnRODYNAMIC PROBLEMS 

1 1 4 1  BHOOE H L BJOHK R L 1961 RAND UCRL-64 38 
CHATERING FROM A MEGATON SURFACE BURST 

1142  KAPLkrd M A PAPETTI R A 1 9 6 6  HAND RM-QB76-PR AO-641655 
AN ANALYSIS OF THE TWO-DIMENSIONAL PARTICLE-IN-CLLL METHOD 

1 1 4 3  MCCLOSKtY 0 J 1964 RAND RM-3905-PR AD-429196 
AN ANALYTIC FORMULATION OF EQUATIONS OF STATE 

576 OLStiAKEH k E bJORK R L 1961 RAND HVIS-5-1-1 N62-1655R 
riYUHODYNAMICS APPLIED TO HYPERVELOCITY IMPACT - 
I - SCALING LAWS FOR DISSIMILAR MATERIALS 
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AD-6 0 6342  

HhELM r- ANUFACTC1HIrdG CWPANY 

57 MK.El\!ZIk h J t T  4L 1958 RHECM HU IS-3-1 AO-233487 
H I G t i  VELOCITY IMPACT OF SMALL METAL SPHERES UPON FLAT METAL TARGETS 

SA143 L A  COHPOHAT IOiJ  

ll4u trbTCriCR B PI ET A L  1964 SANDIA A I A A  J 2-6 977-990 
INFLUENCE OF STRESS HISTORY ON TIME-UEPENDENT SPALL IN METALS 

SHOLK tiYDHODYNAMICS f N C  

lA47 UJOKK R L ROSENBLATT M 1 9 6 5  SHOCK HYGRO HVIS-7-4 
dYPERVELOCITY IMPACT OF END-ORIENTED PODS 

AD-46 32 3 0 

1 0 0 1  KHEYENHAGLN K N ZERNOW 1961 AEROJ HVIS-5-1-2 N62-16578 - 
~ J U M ~ R I C A L  SOLUTION OF OBLIQUE IMPACTS 

1 1 4 9  urAGNEH M H t T  A L  1965 SHOCK HYCIRO HVIS-7-3 A D-4632 29 
IMPACT OF A POROUS ALUMINUM PROJECTILE ON ALUMINUM AT 2 0  AND 72 KM/SEC 

SPACE TLCdNOLObY LABORATORIES - SEE TRW 

STAiJFOHD HESEAkCH IhSTITUTE 

60 ANDEHSOIJ G 0 ET A L  1958 SRI-PL HV 15-3-1 
CKATEYING b l  HIGti VELOCITY MICROPARTICLES 

AD-233487 

AD-4 794 62 11SU DOHAJJ D G LINUE ii K 1965  SRI POULT LAB TH-004-65 
SHOCK WAVES Ih SOLIDS 

1 1 5 1  NAAH J 1964  SRI OASA-1285-1 
NUCLEAR GEOPLUSTICS - A SOURCEBOOK OF UNDERGROUND PHENOYENA AND EFFECTS 
OF iUCLEAi( EXFLOSIONS 
PAHT 1 - THtOhY OF DIRECTLY-INDUCEO GROUND MOTION 

1152 SAWN F M ET kL 1 9 6 4  SRI OASA-1285-4 
NUCLEAR GEOPLOSTICS - A SOURCEBOOK OF UNDERGHOUND PHENOMENA AND EFFECTS 
OF NUCLEAR EXPLOSIONS 
PART 4 - EMPIHICAL ANALYSIS OF GROUNU MOTION AND CRATERING 

STAIdFOHD WIVERSITY 

1153 G O O l j I E R  J id 1 9 6 5  STANFORD U HV I S-7-3 A00463229 
ON THE MECHANICS OF INDENTATION AND CRATERING I N  SOLIG TARGETS OF STHAIN- 
rlAR2ENING MtTnL r y  IMPACT QF !-!&RE *hlU SO!=? SPHEEES 
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STEVEhS I fJSTlTUTE O f  TECHNOLOGY 

1154 tJWb 5 F 1966 STEVENS INST TECki A67011444 
A rdkbu FIOIJEL Ob HYPEHUELOCITY IMPACT bOVEKNINU CRATER FORMATION 
F’APtH P K t b t i ~ T t U  A T  17TH INST A S T Q O  COfJGHESSv WADHID, OCT 9-15, 1966 

TLCHNICAL OPLRATION~I INC - BURLINGTON 

1155 HOLSTEIJ H I- 1 9 6 5  TECIt UPS A I A A  J 3-11 2149-2151 
i i Y P t H V t L O i 1  T Y  CHATEM OEPTH ANLJ TARGET STRENGTH 

1150 HOLSTEN R F ET A L  1966 NATURE 212-5061  495-497 
l+YPtH-dELOCLTY CRATER S I Z E  AND TARGET STRENGTH 

b97 SCtiEHKER V t; 1962 ASD(TECH OPS) TDR-62-762 
LFF tCTS OF HYPERUELOCITY IMPACTS ON MATERIALS 

TECHNIK INC 

1 1 5 7  MAHNtLL P ET ciL 1965 TECHNIK HV 15-7-3 
hYPERVELbCITY IMPACT - A SERIES SOLUTION 

1 1 9  LAIU M 1 9 6 0  TECHNIK HV 15-4-3 
AN ANALYTICAL APPROACH TO HYPERVELOCITY IMPACT MECHANICS 

Ai-)-28691 5 

AU-463229 

AD0244477 

00b ZAIb M 1961 TECHNIK t i v ~ ~ - s - i - i  rw-16560 
rWJETRATlON BY HYPERVELOCITY PARTICLES 

TtMPLE UNIVERSITY 

b35 FLJCHS 0 P 1963 TEMPLE U A I A A  J 1-9 2124-2126 
IMPACT PnENOMtNA 

THW - SPACE TECHNOLOGY LAaORAfORIES 

580 FI<I ICHTENICHT J SLATTERY1963 TRW-STL HVIS-6-2-2 AO-U230 64 
IOIJIZATIOrJ ASSOCIATED WITH AYPERVELOCITY IMPACT 
SEE A L S O  NASA TN-D-2091 

S6 F4 I ICHTEhICHT hAMt4ERMESHl960 TRW HV IS-4-3 ALP244477 
b A L L I S T I C  IMPACTS BY MICROSCOPIC PROJECTILES 

1ASe SLATlEkY 3 C 1966 TRW 03246-6001-R000 N67-16639 
EXPERIMENTAL RESEARCH ON HYPERVELOCITY CRATERING BY MICROSCOPIC PARTICLES 

3 3  



A 0 - 4 3 3 A n 3  1963 IJA-PW-CIJ HV 15-6-3 604  KRAUS H 
TWU O I M E l 4 s I V N A L  / \NALYSIS O F  A HYPCRVLLOCITY IMPACT UPON A VISCO-PLASTIC 
PLATE 

UNIbERSITY O F  CALIFORNIA = UERKELEY 

1154 GLILUbMITH Lr 1963 U CAL IF  1,ERKLEY APPL E C H  REV 16-11 855-866 
I P P A C T  - T H t  COLLISION O F  SOLIDS 

UIUIVEHSITY OF CALIFORNIA - LAWRENCE RAUIATIGN LABORATOHY 

lleL IJOKdYKE M L, (E l . )  1961 UCRL UC P L-64 38 
PHOCEEDII.tG5 Of- THE GEOPHYSICAL LABORATORY - LAWRENCE RADIATION LABORATOHY 
CHATERING SYMPOSIUM 

436 WILKINS M L GiROirX R 1963 UCRL UC RL-7271 
THE CALCULATION O f  STRESS WAVES I N  SOLIDS 
ALSU I N  HJIb-6-2-1 AD-423 0 63 

UhIVEHSITY OF M I C H I G A N  

1101 PITEK M T HAMMITT F G 1966 U MICHIGAN 0 8 1 53-1 -T AD-80 32 78 
HYPtHVLLOCITY AN0 FLUID  IMPACT S T U D I t S  - A LITERATURE SUHVEY 

Uf i IVERSITY 'OF TEXAS 

1162 YUAt4 S Y bLOOM A M 1964 1J TEXAS A I A A  J 2-9 1667-1669 
AN ANALYTICAL APPROACH TO HYPERVELOCITY IMPACT 

1163 Y l J A r J  S J t;)LOOfil A M 1 9 6 5  U TEXAS A I A A  J 3-7 1373-1374 
HEPLY BY AUTHORS TO T A ZAKER 

1164 YUAN S nl COURTEH R rJ 1965 U TEXAS HV 15-7-3 A D-4632 29 
A f J  INVLSTIGATLON OF CRATER FORMATION R Y  HYPERVELOCITY IMPACT 

UNIVERSITY OF UTAH 

1165 COOK M A 1958 U IJTAH ROOK 
T H E  S C I E t L E  OF HIGH EXPLOSIVES 
KEIiJHOLD PUbL COHPI N Y 

77 COOK M A KEYES R T 1958 U UTAH HV 15-3-1 AD-2 334 87 
MICtIOSECOND FRAMING CAMERA OBSERVATfOhS OF HIGH VELOCITY IMPACT 

83 GhOh H w ET A L  1 9 6 0  U UTAH HV I S-4-3 AD-2444 7 7 
EXPERIMEhTAL INVESTIGATION OF SPRAY PARTICLES PRODUCING THE IMPACT FLASH 

8 1  KEYES R T ET A L  1 9 6 0  U UTAH HV IS-4-3  AD-2444 77 
FRAMING CAHLRA OBSERVATIONS OF ULTRA-HIGH VELOCITY PENETRATION I N  
TRANSPARENT TARGETS R W  A MECHANISH FOR CRATER EXPANSION 
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t i v  15-4-1 

HV 15-3-1 7t, VANFLEE1 k i  tj L T  A L  1958 U 1JTAH 
THE ArlOMALWS Utl iAV IOH OF LtAU-TO-LLAU IMPACT 

A b 2 4 4 4 7 5  

AD-201902 

iiij-2334877 

AD-233487 

UlAh RtSEAHCH A I 9 0  UtVtLuPMEPrT C O  

1 ~ 4 7  itt T k. 1464 ATL(UTAH ROC) TUR-64-24 AU-4 4 570 4 
51 U3Y UF PHtNUMtPtA ttESULT IMG FROV HYPE RVELOC I TY IMPACT 

020 L t E  T C;T A L  1961 UTAH HUC HV AS-5-1-2 N6?-16574 
S W A Y  PAkTICLc TECHNIQUE FOH STU3YIlu6 HYPERVELOCITY IVPACT 

AD-463231 1100 PALHEH E P TUkrtEH G It 1465 UTAH RDC HV IS- 7-5 
L ldLnGY PAklTITlONING I N  HIGH-VLLOCITY-IMPACT CRATERING I N  LEAD 

1107 SOI4ErJSEN IJ i3 1965 UTAH HUC HV 15-7-6 AD0463232 
5Y5TEb'ATfC 1NVESTIGArION OF CRATER FORMATION I N  METALS 

~ A T L R T O A I J  ARSENAL 

89 At,ts.)T K H 1960 ~ A T E R T ~ W I J  AR HVIS-4-2 
fETALLURbICAL OUSEHVATIONS OF HIGH SPEED IMPACT 

AD-244 4 76 

WATtRVLIEl  AHStNAL 

ll6t5 UUNN 1 P 1966 WVT W V T-6609 AD-637136 
3tJ THE I i J I T I A L  COF~DITIONS Of THE HYPtPVELOCITY IMPACT O F  A SPHERICAL 
PROJECTILE 3rd A SEMI-INFINITE TARGET 

l l b q  0Uhi.l d P 1966 WVT A I A A  J 4-3 535-536 
obi 4 A T k . K I A L  STHthGTtIS O F  THL HYPERVELCCITY IMPACT PROBLEM 

1170  ANO!v 1963 ASD TDH-63-140 AD-4 0 8777  
P K O C € E 3 I N G  OF SYMPOSIUM ON STRUCTURAL DYNAMICS UNDER HIGH IMPIJLSE 
LOAUING, IJAYTUNP O H I O ,  SEPT 1962 

1171 AN014 1966 AGARD 
ThE FLUIU DYNAMIC ASPECTS O F  SPACE FLIGHT AGARDOGRAPH 87-1 
PKUC AGAk<U-NATO SPECIALISTS' MEETING SPONSORED BY THE FLUID DYNAMICS 
PAlsiEL OF AGARUP MARSEILLE, FRANCE, APHIL 20-24r 1964  
COHuON A I U  dHtACn SCIENCE PUBLISHERS NEW YOHK 

1243  BATSijPJ f{ G HYbE J H l Y 3 l  
:4ECttAl4ICAL TESTIi~IG - VOLUME 1 - TESTIttG OF MATERIALS OF CONSTRUCTION 0 L P UUTTWJ Atdb COMPANY, NEW YORK 
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C D - i G  
J I  ,” i CILC 6 r f i C - k ~ c j t .  

I U J  , . m a - , . v , ”  
117; c-5~: a A i f i t  5 

THE METEWOID ENVIRONMENT AND I T S  EFFECTS ON MATERIALS AND EQIJIPMENT 

1173 U A V I S  0 M 1963 ASD-WL-LGLIN HVIS-6-3 
SUMMARY - T r l I I i  PLATC PERFORATION AlJO i~ROTECTION 

A b 4 2  38 0 2 

onnu 136i uvwn 
P O  n n v  

I A ~ C (  rtnni J E 
VISCOELASTIC PROPERTIES OF POLYMERS 
dOHh WILEY AN0 SONSI INC, N Y 

Id44 LLSSELLS J M 1954 
5THENGTH ANb ktS1STA;JCL OF i4ETALS 
JOHiJ N I L t Y  ANL SONS, INCt  NEW YORK 

1245 LYSAGHT V f 1 9 4 9  
IhbtNTATATION HARDNESS TESTING 
HEIIJHOLD PWLISHING CORPI NEW YORK 

93 HINLtiART J 5 PEAHSON J 1954 NOTs BOOK 
tiEHAVIOR OF HLTALS UNDER IMPULSIVE LOADS 
PUULISHED BY ASW, CLEVELAND@ OHIO 

l A 7 ‘ ~  SIiEw*ON P 6 ZACKAY V F 1961 INTERSCIENCE PUBLISHERS N Y 
htSPONSE Of METALS TO HIGH VELOCITY 3EFOHMATION 

1176  wtSTtjROOK J 11 1953 GE-SCH TRANS ASM 4 5  221-240 
TEMPERATURE DEPEIJDENCE OF THE HARDNESS OF PURE METALS 
GORDON AND ~ R L A C A  s c m n  PUBLISHERS NEW YOHK 

PHOCEEGINGS OF THE FIRST SEVEN SYMPOSIA ON HYPERVELOCITY IMPACT 

1177 HVIS-1 
1176 HLIS-2-1 
1179 HVIS-2-2 
1180 HVIS-3-1 

1182 HVIS-4-1 
1183 hVIS-4-2 
1184 HVIS-4-3 
1183 HVIS-4-S 

1181 ~v1s-3-2 

SECHET REPORT 1955 
1957 

CONF REPORT 1957 
1959 

SECHET REPORT 1959 
1960 
1960 
1960 

SkCr(ET REPORT 1960 
1186 HLIS-5-1-1 

1188 HVIS-5-2 
1169 HVIS-6-1 
1190 HVIS-6-2-1 
1191 HLIS-6-2-2 
1192 HV 15-6-3 
1193 HVIS-6-4 SECRET REPORT 
1194 HVIS-7-1 TECHNIQUES 
11 95 HV IS-7-2 TI-IEORY 
1190 HVIS-7-3 ThEORY 
1197 HVIS-7-4 ThLuRY 
119tr HV IS-7-5 U P  LRIMLNTS 
1195, HVIS-7-6 EXPLRIMENTS 
1200 HVIS-7-7 SECRET REPORT 
1 2 0 1  HVIS-7-8 SECRET REPORT 

1187 HVIS-S-1-2 
1962 
1962 
1962 
1963 
1963 
1963 
1963 
1963 
1965 
1965 
1965 
1965 
I965 
1965 
1965 
1965 

AFOSR 
NRL/AHbC 
NRLIAHDC 
ARF 
ARF 
APGR 
APGR 
APGR 
APGR 

TR-60-39-1 
TR-6 0-39-2 
TR-60-39-3 
TR-60-39-S 

COLORADO SCHOOL MINES 
COLORADO SCHOOL MINES 
COLORADO SCHOOL MINES 
FIRESTONE-CLEVELAND 
FIRESTONE-CLEVELAND 
FIRESTONE-CLEVELAND 
FIRESTONE-CLEVELAND 
FIRESfONE-CLEVELAND 
MARTIN-ORLANDO 
MARTIN-ORLANDO 
MARTIN-ORLANDO 
M A R T 1  N-ORLANDO 
MARTIN-ORLANDO 
MARTIN-ORLANDO 
MARTIN-ORLANDO 
MARTIN-ORLANDO 

AD-079284 
AD-2 0 1902 
A b 3 0 1 5 5 2  
AD-2 33487 
AD-3 15466 
AD-294475 
AD-244 476 
AO-244477 
AD-32 1455 

N62-16548 
N62-16564 

AD-42 3 0 6 3 
AD-42 3 064 
AD-42 3602 
AD-345054 
AD046322 7 
A D-4632 28 
AD-46 3229 
A 0-4632 3 0 
AD-46 3 2  3 1 
AD-443232 
AD-36524 3 
A 9-36 5 2  99 



1 1 0 2  BACH G C LEL J H 1967 MCGILL U AIAA-P-67-141 A67-18290 
cunr 3 r i w b . K  PRSPAGATION I N  SGLID #ED:& 

1242  JEAN 6 1966 A I A A  J 4-10 1854-1856 
LXPERIMENTAL URSEHVATIONS OF OPTICAL RADIATION ASSOCIATED WITH 
IiYPEHVELOCITY IMPACT 

12 MAIDEN C J ET A L  1960 CARDE HV I S-4-3 A D-244 477 
A h  INVESTIGATION OF SPALLING AND CRATEH FORMATION BY HYPERVELOCITY 
PROJECTILES 

1205 LECOMTE C L SCHALL R 1966 INST FR-AL RES ST-LOUIS FRANCE 
ETUDE D'IMPACTS A GRANDE VITESSE A L 'AIDE D'UN CANON A CAZ LEGER 
I N  THE FLUID DYNAMiC ASPECTS OF SPACE FLIGHT AGARDOGRAPH 87-1 
GORUON AND t3RkACH SCIENCE PUBLISHERS NEW YOHK 

Uh I TED K I tJGDOM 

R O Y A L  ARMAMENT HESEARCH AND DEVELOPMENT ESTABLISHMENT - FORT HALSTEAD 

1201, CABLE A J 1966 HAROE ENGLAND 
EXPERIMENTAL STUDIES OF HYPERVELOCITY IMPACT WITH THE R.A*R*DIEI 1 1 4  INCH 
CALleRE LAUNCHER 
I N  THE FLUID DYNAMIC ASPECTS OF SPACE FLIGHT AGARDOGRAPH 87-1 
CORUON ANU BREACH SCIENCE PUBLISHERS NErJ YORK 

1205 HOPKINS H G 1961 ARDE HVIS-5-1-1 N62-16554 
STUOIES Of HYPERVELOCITY I M P A C T  OF METALS 

103 HOPKINS H G KOLSKY H 1960  ARDE HV I S-4-1 A 0-2 44475 
PECHANICS OF HYPERVELOCITY IMPACT OF SOLIDS 

LO7 S I ~ . I T I ~  F LT A L  1961 A R E  HVIS-5-1-2 N62-16570 
HYPERVELOCITY LAUNCHERS AND HYPERVELOCITY IMPACT EXPERIMENTS AT ARDEf 
FORT HALSTEAD 

OTHER UiJITED KIMDOM PUBLICATIONS 

2 0 5  JAMES H J GUChANAN J S 1958 BRIT JSM HV 15-3-1 AD-233487 
EXPERIMENTAL STUDIES OF PENETRATION BY SHAPED CHARGE JETS 

1206 KOLSKY H 1953 IMP CHEM INDS OXFORD U PRESS LONDON 
STRESS WAVES I N  SOL105 

1 2 0 7  KOLSKY H 1958  APPL MECH REV 11-9 465-468 
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1041 WALSI~ J M ET A L  1966  GEN A T O M I C  
3b5 vrALSIi J M TILLOTSON J H 1 9 6 3  GEN ATOMIC GA-3827 N63-14302 

8a3.401 MdUIFICATlOhS OF HYDROOYNAMIC THEOHY TO INCLUDE MATERIAL  STRENGTH 

1 U 3 7  O I E f J t S  J K 
1094  HtRMAFtN k 
381 HINEY T 0 

1054  HINEY T D 
1055  HIIJEY T 0 
1056  RI f JEY T ct 

572  HItJEY T 0 
1057  HltiEY T 0 

L T  A L  1965  
ET A L  1 9 6 3  

1963 
1963 
1964  
1965 

CHEkNOFF P R 1961 
HLYUA J F 1964  

803.5 O T l i t H  THtOH,tTlCAL STUDIES 

1 2 l b  AlJORIAKKIIJ E. I STEPANOV 
1 2 1 ~  UAUbi F A CT A L  
1137  bJOHK R L 
113a BJORK P L OLSkiAKER A E 
1154 BORG S F 
1 l b S  COOK M A 
1 1 3 5  DAVIUS r\l HUANG Y K 

1 0 7 8  UIETt3ICH A M L T  A L  
I lbCj OUNtJ W P 
1165 OUt~iu  ~l P 

5 4 5  DRVIOS N ET A L  

6 3 5  FUCHS 0 P 
204 FUGELSO L E 

7 GEtlHfNG d w J R  
9 GLASS c M P o w  R B 

1 1 5 3  GOOOIEH J rJ 

1 2 2 5  L I V A i i O V  L U 
0 1b3 KINSLOW H 

1963  
1959 
1962  
1965A 
1966 
1958 
1962 
1961 
1 9 6 5  
1'366 
1 9 6 6  
1963  
1961 
1960  
I 9 6 0  
1965  
1963  
1965  

GEY ATOMIC G A-650 9 AO-617540 
AFSWC(PIIIT) TUR-43-12 AD-410386 
GE-PHILA HVIS-6-2-1 AD-423 0 6 3 
GE-PHILA A66031996 
GE-PHILA ATL-TDR-64-8 
GE-PHILA A I A A  J 3-1 52-60 
GE-P H I L A  HVIS-5-1-1 N62-16556 
GE-PHILA ATL-TR-64-64 A 0-4 4 6 7 4  5 

USSR PLAhT SPACE SCI  11-11 1365-1373 
BOOK AD-40 0 1 5  1 USSR 

RAND A H S  J 32-9 1471-1472 
RAND RM-2926-PR A 0-6 1 7 3 39 
STEVEiJS INST TECH 
IJ iJTAH BOOK 
PENN STATE U J AEROSP S C I  29-5 550-557 
PENN STATE U HVIS-5-1-1 N62-16555 
J HOPKINS U HVIS-7-5 AU-4632 3 1 
WVT W V T-6609 A 0-6 37 1 36 
WVT A I A A  J 4-3 535-536 
TEMPLE U A I A A  J 1-9 2124-2126 
AMF HVIS-5-1-1 N62-16557 
RRL HV I S-4-2 AO-2 4 4 4 7 6  
HRL HV IS-4-3 AO-244477 
STAtJFORD U HV 15-7-3 AD-463229 
ARO AEDC-TDR-63-197 AD-421 578  
(GSR COSMIC RES 3-4 529-530 

A67-11444 

44 



U ~ I  LliTTHELL J L 

57H OLSHAKEH A C UJORK R L 
54i RAE H) KiHCHNEK H P 

1157 MAHNELL P ET A L  

1 2 2 7  HAYZEH YU P 
1 1 5 5  ROLSTEN R F 
."Td '''117 ROLSTEN R F HUNT H tl 
1U45 ROLSTEN R F HUrJT H ti 
1230  SAGOivlONYAN A Yk 
220 SCHIPPER J F 
1 3 3  STANYUKOVICH FEOYNSKII 
005 STANYUKOVICH K P 
1029 * A L L  J K 

1963 
19b5  
1961 
1963  
1964  
1965  
:963 
1964 
1964  
1 9 6 1  
1 9 4 7  
1960 
1964 

f!OL HvIS-6-2-1 AZ-i+23$63 
TECHN I K HV 15-7-3 AD-46 32  29 

C AL HVIS-6-2-1 AD-423063 
USSR METEORITIKA 2 4  82-86 AD-614018 
TECH OPS A I A A  J 3-11 2149-2151 

CALIF nLST U J SPACECRAFT 1-3 3510352 
USSR SOVIET PHYSICS-DOKLADY 9-6 449-452 

USSR DOKLAOY ACAD SCI  SSSR 57-2 AD0124240 
USSS A R T I F I C I A L  EARTH SATELLITES 4 86-117 
DOUGLAS-SM A I A A  J 2-7 1242-1246 

RAND HVIC;-5-1-1 Nfi2-16E;SR 

GD/ASTRQ A I A 4  J i - 3  1893-?545 

AVCO-W I L  HV I 5-5-1 -1 ~62-16561  

1162  YUAN S N t j L u O M  A M 1964  U TEXAS 
1163 YUAN 5 k dLUOM A M 1965 U TEXAS 
1164  YclAht S k COURTEH R d 1965 U TEXAS 

119 ZAIO M 1960 TECHNIK 
0 0 0  ZAIO M 1961 TECHNIK 

1077 ZAKEH 1 A 1965 I I T R I  

13.3.6 PEAR PHESSUHE STUDIES 

1 0 6 U  CHAREST J W 
llllt, FHASIER J T ET A L  
1 0 6 7  b j t H H i r 4 G  J bv ET A L  
1 0 0 4  GERAKO G KYLE P E 
1050  HEYOA J f H I N t Y  T 
1051  HEYDA J f R I N t Y  T 
1 0 5 2  HEYOA J F R I N t Y  T 
1 0 0 5  KYLE P E GEMARD 6 
1 d 7 3  MEYEHS C L ET A L  
1 0 5 7  RINEY T D HEYOA J 
1058  HIrJEY T o HEYOA J 

1964 
1965 
1965 
1965 

D 1964 
D 1965 
D 1966 

1965 
1964 

F 1964 
F 1965 

8.3.7 IMPACT OF THIIJ RODS AND JETS 

GM-SB 
HRL 
GY-SR 
ARA 
GE-PH ILA 
GE-PH I L A  
GE-P H I L A  
ARA 
GM-SB 
GE-PHILA 
GE-PH I L A  

1 0 1 2  ALLISON F E 1965 BRL 
1b ALLISON F E BHYAiJ G M 1957 CARNEGIE 

1 1 4 7  W O R K  R L ROStNBLATT M 
1U62 CHRISTMAN L H GEHRING J 
1 0 6 3  CHRISTMAN C, H GEHRING J 
1064  CHRISTMAN 3 H GEHRING J 
1 0 6 5  CHRISTMAN i) R ET A L  

1067 GEHHING J W ET A L  

81  KEY& R T ET A L  

4 4 9  NYSMITH C R ET A L  

o FELDI~AN J b dR 

LO5 JAMES H J BUCHAhtAN J S 

1101 NYSMITH C W UENARDO a P 

31 SUMMERS J L NILHAUS VJ R 
23 SLATTERY R E C L A Y  W G 
27 SUMMERS J L CHARTER5 A 

1965 
1965 
1965 
1966 
1965 
1960 
1965 
1958 
1960 
1966 
1964 
1959 
1960 
1958 

A I A A  J 2-9 1667-1669 
A I A A  3 3-7 1373-1374 

HV 15-7-3 AD0463229 
HV 15-4-3 AO-2444 77 

HVIS-5-1-1 N62-16560 
A I A A  J 3-7 1372-1373 

TR-64-58 
H V I S-7-5 
HV IS-7-5 
AH A-65-3 
R64SD87 

ATL-TR-65-26 
CR-609 
HV I S-7-5 
T W-64-48 

HV I S-7-2 
ATL-TR-64-64 

F166-37523 
AO-46323 1 
AD-463231 

A D-4 52 99 1 
N65-23644 AD-461267 

AU-463231 

AD0446745 
A D-4 6 3 22 8 

N6S-33856 

HV 15-7-5 AD0463231 
HV I S-2-1 AD-2 0 1 9 0 2  

SHOCK HYDRO HV 15-7-4 
GM-SR TR-65-04 
GM-SB TR-65-50 
GM-S8 J APPL PHYS 37-4 
GM-SB HV IS-7-6 
ARL HV I 5-4-2 
GM-SB HV IS-7-5 
BRIT JSM HV I 5-3-1 
U UTAH HV I S-4-3 
NASA-AMES TN-D-330 4 
NASA-AMES T N-D- 1 98 1 
NASA-AMES TN-0-0 137 
M I T-LL HV I S-4-3 
NASA-AMES HVIS-3-1 

AD-46 323 0 

1579-1587 
AD-4632 32  
AD0244476 
AD-46323 1 
AD-2334 87 
AD0244477 

AD-2 4 4  4 77 
AD-233487 
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1958 
19bO 
1961 
1962  
i 9h6 

1460 
1961 
1960 
1965 
1960 
1961 
1959 
1958 

I958 

SRI-PL H U  15-3-1 
CARNEGIE IIVIS-4-3 AG-244477 
C ARYdEGIE. HVIS-5-1-2 F162-16572 
C A R f J E G I E  J APPL PHYS 33-2 734-738 
w A R I 1 E  t!jQJA!\!D 

i3RL HV 15-4-2 A3-244476 
i.1 I T HVIS-5-1-2 F162-lb56R 
LIRL H V I S-4- 1 AD-244475 
SHOCK HYVHO HVIS-7-3 Ai)-463229 
COL S C t i  vINES HJIS-4-3 A0-244477 
ARDE HVIS-5-1-2 N62-16570 
N A 5 A - A PlL S 
N A 5 A -A YE 5 HV 15-3-1 AU-233487 

A in- 3 2 j II e7 7 

CARNEGIt HV I s-3-1 ~ 3 - 2 3 3 4 8 7  

TN-D-0094 

Po4 HYPEKJELOCITY IMPACT INTO SINGLE F I I J ITE  PLATES 

1, 4 1 T t IlltSHOLb PEIJETRAT ION STUDIES 

1 2 1 ~  AirDhiANKXh L I STLPANOV 
109u  YOUMA 3 U W R K I T T  W C 
l U 4 9  blcuctl E P 
1 1 0 9  CLOlJCJH lu t T  A L  
1U99 F I S H  H ti 5lJMMLRS J L 

3 4  K I h A t U  w h ET AL 
404 MAIDEN C J 
1 7 1  Ir'UHTENSEN K n ET A L  

7 5  PARTRIDGE VJ 5 LT A L  
1129 POSEVER f c SCULLY C N 
1 1 0 7  THOMSUN H G KHUSZEWSKI 

1963 
1966 
1965 
1966 
1965  
1 9 5 8  
1963 
1963 
1958 
1964 
1965 

USSP PLAFT SPACE SCI  11-11 1365-1373 
MARTIN-DFNV CR-664 
GE-PH I L A  HV IS-7-6 Ai)-4632 32 
NASA-LEaIS TN-D-3468 
PJASA-AMES HVIS-7-6 N65-29392 Ai)-463232 
NASA-LAN MEMO-10-18-58L 
GM-SB TH-63-203 N63-16482 AD-406169 
AEROJ H V I S-6-3 AO-423802 
UTAH HOC HV IS-3-1 AD-233487 
FDL(NAA-DOWNEY)TPD-64-96 AD-602512 
NASA-LANGLEY HVIS-7-5 AD-463231 

604.2 EXPtRIMt i r  CAL STUCIES OF IMPACT PHENOCiiNA 

1 4 q  ALL f i , J  rJ A ET A L  
1090 BOUYA D 0 BURkITT w C 
1 1 0 9  CLOUGH N t T  AL 
1105  01 bATTSSTA J b 
111d U I E h I C H  J ti STEPKA F S 
1111 DSELMlCH J t i  t T  fiL 
1112  C I U H I C H  3 ti ET AL 
1 0 4 4  F1Sh H h SUMMERS J L 

514 HALPERSON S IPI 

1 0 7 6  HAYEs I N 1  COhP 
3 4  K I N A H O  4 H ET A L  

16.3 K I M L O W  R 
1 0 0 6  KINSLOW H 
l U O l  KHEYENHAGEIJ K I J  ZERNOw 
1113 LIEOLEIN 5 t T  A L  

407  MAIDEN C J 
12 MAIDtlJ C J ET A L  

406  M A I b C t d  C 3 LT  A L  
1070  MAIDEN C J ET A t  
l a 1 6  M C H A i i i  R 8 
1 2 3 6  M C M I L L A ~  k R 

171 MORTENSEN H tl ET A L  
7 5  PARTRIDGE Hi S ET AL 

1958 
1966 
1966 
1966 
1965 
1965 
1965 
1965 
1963 
1964  
1958 
1963 
1964 
1961 
1 9 6 4  
1963 
1960  
1963 
1963 
1966 
1966 
1963 
195n 

NOT5 HV I S-3-1 AD-233487 
MARTIN-OENV CR-664 
NASA-LEw IS TN-D-3468 
NASA-LANGLEY TN-0-3618 
N AS A-LE JJ 15 TN-D-2720 
NASA-LEWIS TIJ-0-3 0 16 N6 5-3 3 3 38 
NASA-LEWIS HV 15-7-6 A00463232 
N A 5 A - A iJlE 5 HVIS-7-6 N65-29392 AD-463232 
HRL HVIS-6-2-2 AD-423064 
A TL TUR-64-51 AD-447004 
NASA-LAN MEMO-10-18-58L 
ARO AEOC-TOH-63-197 AD-421578 
ARO AEDC-TDR-64-049 
AEROJ HVIS-5-1-2 N62-16578 
N AS A -LE w I S T N-0-2 4 7 2 
GM-SB HV 15-6-3 AD-423802 
C ARDE HV I S-4-3 AD-244477 

AD-404837 GM-SB TK-63-20 1 
GM-SB TR-63-208 A64-1330V AD0404274 

GM-SR TR-66-67 
A E R O J  HV 15-6-3 
(1 !ITAH uv I s-3-1 AD-233487 

AVCO-LOWELL C~-65375 N66-23310 

AD-423802 
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i 
U s 4 0 3  THEORETICAL STUOIES MADE WITH OETALLtL HYDROOYNAMIC CODES 

UdOHK 2 L 
M L P ~ I L L A ~  A 
KihkY T 0 
HiivEY T D 
HINEY T 0 
HINLY T D 
i l l N E Y  T D 
WALSH J M 

1963 
H 1966 

1464 
HEYuA d F 1964 
HtYUA J F 1965 
HALDA t J 1967 
ET A L  1966 
JOHNSON W E l9b5 

U04m4 U f t i i i H  THEORETICAL STUDIES 

144 ALLtLdJ d A ET UL 

3SG Ct lOU P c 
1215  Ar.tL)HlANKItd E I 

11% DAVIdS lu t T  A L  
1105  01 dATTISTA J ~i 
1 0 9 9  FlSd H H S(IMMLR5 J L 

163 KI~SLOW t? 
bo4 KEAUS H 
40G MAILLN C J ET A L  

107U MA13EN c J t T  A L  
1 ~ 2 ~  MUkHAMEOZHANOV A I( 
1106  THOiJILON H G 
1107 T H O M W N  H b KHUSZEW5KI 
523 dATSON H u 

804.5 IMPACT OF THIN HODS 

1958 
1966 
1961 
1965 
1966 
1965 
1963 
1963 
1963 
1963 
1966 
1965 
1965 
1961 

ii AND HM-3529-PR t.163-19789 
GM-SB TH-66-67 
GE-PHILA ATL-TCR-64-8 
GE-PH I LA ATL-T R-64-64 AD-446745 
GE-PH I L A  H V I 5-7-2 A 9-463228 
GE-PHILA A67023716 
GE-PHILA AFATL-TR-66-71 A D-488 1 38 
GEN ATOMIC HVIS-7-2 AD-463228 

NOL HV I S-3-1 AD-2 334 87 
USSR COSCIC RESEARCH 4-2 AD-640 326 
OREXEL HVLS-5-1-1 N62-16563 
PENN STATE U HVIS-7-3 AD-463229 
NASA-LANGLEY TN-0-3618 
h AS A- AMES HVIS-7-6 tJ65-29392 AD-463232 
ARO AEDC-TDR-63-197 AD-42 1570 
U A-Pk-C N HVIS-6-3 AU-423802 
CY-SB TR-63-201 AD-404837 
GY-SB TH-63-208 A64-13304 AD-404274 
USSR COSMIC RESEARCH 4-2 AD-64 0 326 
FJASA-LANGLEY TH-R-221 
NASA-LANGLE Y HJ 15-7-5 AD-463231 
C A R N E G I t  HV IS-5-1-2 rm-16576  

1147 UJOh& R L hOSfiFdHLATT M 1965 SHOCK HYGRO HVIS-7-4 
1063  CHRILTMAN i) 13 bEHRIEUG J 1965 GM-SB TH-65-5 0 
1022  HArJ L S hES5 H E 1965 HATTELLt HV 15-7-4 

1 7 1  MORTENSEN H d ET A L  1963 AEROJ HV IS-6-3 

B r) 6 SPALLAT IOli PHENOMENA 

114b  BUTCHER €3 M ET A L  
1 1 0 9  CLOUGH N ET A L  
l l l u  DIEOHXCH J h STEPKA F S 
1112  DIEDHICH J H El A L  
1 0 9 9  F I S H  R H SUMMLRS J L 

450 GAULT 0 E HLITOWIT E D 
1 0 9 3  HERRMANN J ET A L  

163  KfNSLOW R 
1 0 0 6  KINSLOW R 

AD-463230 

AD-463230 
AD-423802 

1964 
1966 
1965 
1965 
1965 
1963 
1962 
1963 
1964 

SAND1 A A I A A  J 2-6 977-990 
NASA-LEWIS TN-D-3468 
NASA-LEdIS TN-D-272 0 
NASA-LEWIS HV 15-7-6 AD-463232 
NASA-AMES HVIS-7-6 N65-29392 AD-463232 
NASA-AMES HVIS-6-2-2 AU-423 0 64 
ASD( M I 1  1 TOR-62-399 AD0288885 
ARO AEDC-TOR-63-197 AD-42 1578 
ARO AEDC-TDR-64-049 
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1 0 1 9  V I T A L 1  H L T  A L  1961 t;RL 

H 4 7 SPRAY PHENOMEI JA 

1 l O b  i)X U A T T I S T A  J Ir 1966 
I O U 1  KqEYtiNHAGEN k IJ  LEHNOh 1961 

020 L t E  T ET AL 1961 
407 MAIDEN c 3 1963 

1 0 7 1  MAIOtN c J iT A L  1965 
1 7 1  MOHTEiJSEN H L) ET A L  1963 

l l b b  PI'\L;JIER E P TUHtJtR G H 1965 
374 WATSON H w CT A L  1963 

be4.A OBLIWJE IMPACT PHENOMENA 

1U4V dHUCE E P 

1001 KHEYtiNHAGLk K IJ LERNOW 
1113 LIEBLEIN 5 t;T A L  

514 HhLPtHSON S PI 

1 7 1  MOHTENSLN H t) ET AL 
LO7 S?lITH F LT A L  
323 WATSON H w 
574 NATSuN R t T  A L  

1965 
1963 
1961 
1964 
1963 
1961 
1961 
l Y 6 3  

N AS A -LANGLEY 
A E R O J  
UTAH ROC 
GM-SB 
CM-SR 
AEROJ 
UTAH ROC 
DUR MINES 

GE-PHILA 
NRL 
AEROJ 
NASA-LEU I S  
AEROJ 
ARDE 
C ARNEGIE 
BUR MINLS 

HVIS-5-1-2 N62-16577 

TN-D-3618 
HVIS-5-1-2 N62-16578 
HVIS-5-1-2 N62-16574 

HV 15-6-3 AD0423802 
HV I S-7-4 AD046323 0 
HV I S-6-3 AD-42 38 02 
HV I S-7-5 AD0463231 
HV I S-6-3 AD-423802 

HV 15-7-6 AD-463232 
HVIS-6-2-2 AD-423064 
HVIS-5-1-2 N62-16578 

TN-0-2472 
HV 15-6-3 AD-423802 

HVIS-5-1-2 N62-16S70 
HVIS-5-1-2 N62-16576 

HVIS-6-3 AD-4 2 3 6 0 2 

Be5 HYPERVELOCITY IMPACT ON A THICK PLATE SHIELDED 9 Y  A THIN BUMPER 

l u g 0  BWi4A D 0 W R K I T T  w C 
39 FUFIKHOUSEH J 0 
463 HUMES D H 
461 HUMES D ET i\L 
404 MA1DE.N C d 
407 MAIDEN C d 

1 ~ 4 1  M A l t r E f J  C J MCMILLAN A R 
1070 MAIDEN C J t T  A L  
123tl MCMILLAN A H 

24 OLSHAKEH A E 
1057 RINEY T D HEYSA J F 

433 SANOORFF P E 

1966 
1961 
1963 
1961 
1963 
1963 
1964 
1963 
1966 
1960 
1964 
1963 

MARTIN-tJENV CR-664 
NASA-LANGLEY TiJ-0-0802 
NASA-LANGLEY TN-0-1784 
NASA-LANGLEY HVIS-5-1-2 N62-16575 
GY-SB TR-63-203 N63-16482 AD0406169 
GM-SB HV 15-6-3 AD0423802 
GM-SR A I A A  J 2-11 1992-199R 
GM-SB TH-63-208 A64-13304 AD0404274 
GM-SB TR-66-67 
M I 1  J APPL PHYS 31-12 2118-2120 
GE-PHILA ATL-TR-64-64 AD0446745 
LOCKHEEO MSC HVIS-6-3 A D-42 38 0 2 

B e 6  HYPERVELOCITY IhPACT INTO MULTI-SHEET OR COMPLEX TARGETS 

l l l U  DIEDHICH J H STEPKA F S 1965 NASA-LEWIS TN-0-2720 
4 FELDMAN J b JR 1950 BRL HV I 5-3-1 AD0233487 

1U76 HAYEb I N 1  COHP 1964 ATL TOR-64-51 AD-44 7 0 0 4 
l O O b  KINSLOW H 1964 ARO AEDC-TDH-64-049 
1001 KREYENHAGLN K N ZERNOW 1961 AEROJ HVIS-5-1-2 N62-16578 
1023 LUNDBERG 3 F ET A L  1966 BOEING-SEA J SPACECRAFT 3-2 182-187 

48 



i 

1 0 7 1  
9 I3 9 I1  
I-*- 

40& 
123i.3 

171 
33 

447 
1124, 
411  

1 O 4 t )  
1057 
l U S t 5  
124u 
l U 5 9  
1104 

:+fi IGLiy c .j H . f M l i i A N  & g 1964 
MAIdLN C J t T  A L  1965 
??C!'!??E !? u - *--  

MCNILLAN A K 1963 
MCMILLAN A K 19b6 
MORTENSEN H t.j ET A L  1963 

NYSMITH C I< SUMMEHS J L 1962 
POSLVER F C SCULLY C N 1064 
REYIdOLDS t3 d EFIMOhS H H 1963 
HOLSTEN H F ET A L  1 Y b 4  
H l h u t Y  T D r l t Y U A  J F 1964 
RIt?itr T i) HtYUA J F 1965 
RI lJEY T 0 HALLA L J 1967 
H I N t Y  T 0 El A L  1966 
SUMMEHS J L 1966 

1 OAC. 

L I V C . " T ~ , l  
I Y  I 3 i . i A  1 r i  C ~ bQf-i:.?kGS J L 1961 

G:&-SS A I A A  J 2-11 1992-199g 
GM-SP HV 15-7-4 A 13-4632 3 0 
A i r r n - 1  n W c i  I rg-65375 +6-2731n 
GM-SR HV IS-6-3 AD-4238 0 2 
GY-SR T H -66-67 
AEROJ HV 15-6-3 Alj-u2 38 02 

I J A 5 A - A M ii 5 
FDL( NAA-COWNEY 1 THO-64-96 AD-602512 
GOODY H HV IS-b-3 AD-423802 
CALIF wtST LJ J APPL PHYS 35-5 1655-1656 
GE-PHILA ATL-TR-64-64 AD-446745 
GE-PHILA t i V  15-7-2 AO-4 632 2 8 
GE-PH I L A  A67-23716 

NASA-AMES 

...-.. --..--- 

Pv A 5 A =  A i4 t 5 T N-0- 1 0 39 
TN-0-1431 N62- 16839 

GE-PHILA A F A T L - T R - 6 6 - 7 1  ~0-4a8138 

8.6.1 IMPACT O h  LSQUIU-FILLED CONTAINERS 

l u z b  FtkGUSON C W 1966 DOUGLAS SM-52027 N66-22267 
l l l r  MORSE C R STEPKA F 5 1966 NASA-LEWIS TN-0- 3627 
1115 STEPnA F 5 1966 NASA-LEv~IS TN-0-34 56 
l l l b  STEPkA F 5 MORSE C R 1963 NASA-LE*IS TN-0-1537 
1110 STkPKA F S ET A L  1965 NASA-LEWIS HV 15-7-6 

AD-4 0 8984  
AD-64 130  2 
AD-BO 3278 

ALP463232 

B o 6 * 1 * 1  PEAK PRESSURES I N  LIQUIDS 

1032  CHOU P C ET A L  1963 DREXEL INST DIT-R-160-1 CR 50249 
102b FEHGJSON C Y 1966 DOUGLAS SM-52027 N66-22267 

1117  STEPKA F 5 ET A t  1965 NASA-LEWIS TN-0-3143 
382 HEYDA 4 F 1963 GE-PHILA HVIS-6-2-1 AD0423063 

8.602 IMPACT OFi COMBUSTIBLE MATERIALS 

1 2 3 7  CAHTtR D J JH 1960 NASA-LAiqGLEY TN-0-442 
104h ROLSTEN R F HUNT H H 1963 C A L I F  YEST U ASTRO AEROSP ENGR 1-10 20-24 
1118 STEPKA F S ET A L  1965 NASA-LEJIS HV 15-7-6 A 0-4 6 3 2 3 2  

H e 6 0 3  IMPACT ON TUBULAR TARGETS 

1111 D 1 E i ) H I C H  J H L T  A L  1965 NASA-LEdIS TN-0-3018 N65-33838 
1112  DIEDHICH J H L T  A L  1965 NASA-LEWIS HV 15-7-6 AD-46 32  32 
1113  L IEULEIN  S ET A L  1964 NASA-LEWIS TN-0-2 472 
408 MCMILLAN A R 1963. ,GM-SB HV 15-6-3 AD-423802 

1072  MCMILLAN A R ET A L  1966 NASA-LEWIS TN-0-3512 

8.7 IMPACT OF L I Q U I O  DROPS ON L IQUID SURFACES 

1121 EIJGEL 0 G 1962 WADD(Nt3S) TR-60-475-2 
1122 EiJGEL 0 G 1966 WADD(Nt3S) TR-60-475-2-1 
1161 PITEK M T HAMMITT F G 1966 U M I C H I G A N  08 153-1-1 
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B.8.1 3OOKS 

1134 DAVXUS N (LU)  1960 
* - .  i i i u  Fhf.$gy J 0 1961 
1u79 FlTLl jERALu E R 1966 JOHN HOPKINS U 
1200 KOLSKY I 1  1953 IMP CHEM INOS OXFORD U PRESS LONDON 

1210 S:iEWON I N H I L L  14 (ED) 1960 
93 HINEHART J S PEARSON J 1954 tJOTS 

H e t 3 . 2  AKTICLES 

1012 ALLISON F t 
l 2 l U  ANURIANKIN E I 
1202 UACH G C LEL J H 
10341 CiiOU P C ALLISON F E 
1033 CHOU P C BURNS B P 
1 U 3 3  CHOU P C t T  A L  

1 U 3 6  UIEluiS J k 
1133  UITAHANTO t? A 

b 2 ~  FYFL I M 
1UOt;  KlrJSLoW R 
1u2q KoLSKY 14 
1025 L IFSHITZ  J M hOLSKY t i  
1080 MUBLLY C t POhD H B 
1166 PPLWR E P TUHNEH G H 
1175  SHEnMON P C ZACKAY V F 
10.36 TtICtiMANN T 
1231 VITMAM F F STEPANOV V A 

430 WILKINS H L GlHOUX H 

i i 3 b  oavxos 19 ET AL 

1965 
1965 
1967 
1966 
1967 
1965 
1965 
1965 
1966 
1961 
1 Y 6 7  
1966 
1965 
1965 
1965 
1961 
1965 
1959 
1963 

HRL HV 15-7-5 AU-463231 
USSR 3 APPL MECH TECH PHY 1 88-92 AD0633118 
M C G I L L  U AIAA-P-67-141 A67018290 

LREXEL INST J APPL PHYS 38-2 553-560 
DREXEL x t w  HVIS-7-2 AD-463228 
PENN STATE U HVIS-7-3 AD-Q63229 
GEN ATOMIC HVIS-7-2tGA 5755) AD0463228 
PENN M I L  COL MEL-RD-R-37-66 AD0629785 
f30EING-SEA HVIS-5-1-1 W62-16562 
ARO AIAA-P-67-140 
BROWN U A 66-42268 
EROWN U J YECH PHYS SOLIDS 13-6 361-376 
J HOPKINS U HVIS-7-5 AD-463231 

HVIS-7-5 AD-463231 UTAH HDC 

GEN A T O M I C  GAMD-6501 AD-62 0 1 9 3  
USSR FTD-MT-64-217 AD-6 0 52 34  
UCRL 

UREXEL IrisT J APPL PHYS 37-2 853-860 

INTERSCIENCE PUBLISHERS N Y 

UC R L-7 2 7 1 

e.9 €QUATiONS Of STATE (INCLUDING ONE-DIMENSIONAL SHOCK PHENOMENA) 

1081 AidOPU 
1082 ArrON 
1211 AL'TSHULEk L V 
1112 AL'TSHULEH L V ET A L  
1213 AL'TSHULEII L V ET A L  
1217  BAKANOVA A A kT  A L  
1150 DOHA14 D G LINOE H K 
1035  EHRENFELD J ET A L  
1222 GOGOLEV V M ET A L  
1223 KURMER S B ET A L  
122Q KRUPNIKOV K K ET A L  
1083 KSAlrdER Y 
1143  MCCLOSKEY D J 

1151 NAAR J 
1084 PIrJOY F V 
1086  STROMER P H 
1U39 TILLOTSON J H 

0 1149  WAGNER M H ET AL 

148  MCQUEEN R G MARSH 5 P 

io02 WAGNER M H LT A L  

1964 
1965 
1965 
1959 
1960 
1965 
1965 
1966 
1963 
1962 
1962 
1966 
1964 
1960 
1964 
1966 
1963 
1962 
1962 
1965 

ATD-LLB CONGR AID P-64-44 A 0-6 0 2 35 8 
ATD-LIB CONGR P-65-1 AD-6 1 0 0 5 4  
USSR SOV PHYS USPEKHI 8-1 52-91 
USSR SOV PHYS DOKLADY 3 761-763 
USSR SOV PHYS JETP 11-4 766-775 
USSR SOV PHYS SOLID STATE 7-6 1307-1313 
SRI POULT LAB TH-004-65 AD-479462 
GCA J APPL PHYS 37-13 4737-4738 
USSR J APPL MECH TECH PHY 5 AD-6 1 477 3 
USSR SOV PHYS JETP 15-3 477-488 
USSR SOV PHYS JETP 15-3 470-476 
ATD-LIB CONG REP-66-45 A 0-6 3 5 47  7 
RAND RM-3905-PR AD0429196 
LASL J APPL PHY5 31-7 1253-1269 
SR I DASA-1285-1 
ATD-LIB CONG REP-66-60 AD-647408 
LOCKHEED-MSC 56-63-31 AD-419449 
GEN ATOMIC GA-32 16 AD-486711 
AFSWCIAEROj3fDR-62-66-1 AD-286345 
SHOCK HYDRO HV 15-7-3 AD-46 32 2 9 
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B o  l U  HYDRODYNAMIC CODE METHODS 

1087  AhSDtN A A 1966 LASL LA-3466 ~ 6 7 - 1 0 5 2 9  
RM-2628-PR AD-425951 114d BJORK R L LT UL 1963 HAND 

1037  DIENLS J K t T  A L  1965  C-EN ATOivlIC GA-6509 A U-6 1754 0 
1142  kAPLAN M A PAYETTI H A 1966 RAND RM-4876-PR AD-641655 

B o 1 1  IVLPACT FLASH AND IONIZATIOFi 

SBb Ft?IICHTENICHT J SLATTEHY1963 
83 W O W  R @ ET A L  1960 

1Obb GEHH1iJG J M &ARNICA R L 1963 
1067 GtHRIrJG J VJ ET A L  1965 
1242  dt4N I3 1966 
1247 L t L  T W 1964 

L ) Y : ~  MACCOHMACK R w 1963 
1131 wstrd F o SCULLY c N 1965 

TRW-STL HVIS-6-2-2 
U UTAH HV 15-4-3 
GM-SB HVIS-6-2-2 
GM-SB HV 15-7-5 

ATL(UTAH RDC) TUR-64-24 
NASA- AMES HVIS-6-2-2 
NA A-DO WE Y HV 15-7-6 

A I A A  J 4-10 

b ~ l i  EXPLGSIVE ANU NUCLEAR CRATERING PHENOMENA 

11s ALLISON F E 
1 8  ALLI5ON F E ET A L  

1218 BAUM F A ET A L  
1165  COOK M A 

547 DAVIOS N ET A L  
1 0 1 3  EICHELBERGER R J 

4, GLASS C M PONU H B 
210  HOEfdIG S A HITTER A 

1000 KINSLOkr R 
1152  SAUEH F M ET A L  

1958 
1960 
1959 
1958 
1963 
1958 
1960 
1957 
1964 
1964 

CARNEGIE HV 15-3-1 
CARNEGIE HV I S-4-1 
USSR 
U UTAH BOOK 
PENN STATE U HVIS-6-2-1 
RRL HV 15-3-1 
BRL HV I S-4-3 
ARMOUR HV 15-2-1 
ARO AEDC-TDR-64-049 
SR I DASA-1285-4 

AD-42 3 0 6 4  
A 0-244 4 77 
A U-42 30 6 4  
A D-46 32 3 1 

A D- 4 4 57 0 4 
AD0423064 
AD0463232 

1854-1856 

AD-2334 87 
AD0244475 
AD-4 0 0 1 5 1 

A 0-423 0 6 3 
AD0233487 
AD0244477 
AD0201902 

E3013 METALLURGICAL AND MICROSCOPIC CONSIDERATIONS I N  HYPERVELOCITY IMPACT 

89 AdBOT K H 
16 ALLISON F E ET AL 

1U7d OIETRICH A M ET A L  
b FELDMAN J b J R  

1099  F I S H  R H SUMMERS J L 
9 GLASS C M PONO R B 
8 GEHfiING J rl RICHARDS L 

1 0 6 7  GEHRING J nl ET A L  
1 0 6 9  GEHHING J W ET A L  
1004  GERARD G KYLE P E 
1076  HAYES I N T  COdP 
1005  KYLE P E GEHARD G 

12 MAIDEN C J ET A L  
1080 MOBLEY C E POND R B 

421 POND H B L f  A L  

1166  PALMER E P TURNER G H a 

1960 
1960  
1965 
1960 
1965 
1960 
1960 
1965 
1965 
1965 
1964 
1965 
1963 
1960 
1965 
1965 

WATERTOdN AR HVIS-4-2 AD-244476 
CARNEGIE HV IS-4-1 AD-2444 7 5 
J HOPKINS U HVIS-7-5 AD-46323 1 
BRL HV I S-4-2 AD-244 476 
NASA- AMES HVIS-7-6 N65-29392 AD0463232 
BRL HV 15-4-3 AD0244477 
RRL HV I S-4-3 A 0-2 4 44 7 7 
GM-SB HV 15-7-5 A D-46 32 3 1 
GM-SB ASM-TR-W-13-5-65 
ARA AR A-65-3 
A TL TDR-64-51 AD-4 47 0 0 4 
ARA HV IS-7-5 AD0463231 
JOHN HOPKINS HVIS-6-2-2 AD-42 3 0 6 4  
CARDE HV I S-4-3 AD-24 44 7 7 
J HOPKINS U HVIS-7-5 AD0463231 
UTAH RDC HV 15-7-5 A D-4632 3 1 
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t j o l J o 1  MATERIAL HARL)NLSS STUDIES 

1L lb  APJDt3IANKIlJ E I STEPAIJOV 
1243 LjAlSolr R 6 nYOE J ti 
1 1 4 4  LLSSrLLS J M 
124b LYSAGHT V t 
1LL)a W T T  d w 
1204, O*Nt l I LL  H 
1175  SHtWMON P G ZACKAY V F 
1170 WtlSTUR30K 3 t i  

lbt39 ZUKAS E 6 

1963 USSR PLAhT SPACE SCI 11-11 1365-1373 
1931 
1954 
1949  
1956 
1934 VICTORIA U 
1961 INTERSCIENCE PUBLISHERS N Y 
1953 GE-SCH TRANS ASM 4 5  221-248 
1966 LASL METALS EVGH QUAR 6-2 1-20 

5.14 THEHHAL COIJSIOLRArIONS I N  HYPERVELOCITY IMPACT 

6 b  ATdUEdSON 6 D ET A L  1958 
1221 BELYAKOV L V L T  A L  1965 

SHu t3JOk& R L 1963 
1139 BJORK R L OLSHAKER A E 19658 
1112  DIEDHICH J H ET A L  1965 
1067 GLMRING J rl ET A L  1965 
1009 GEHRING J w ET AL 1965 
1113 L I E B L E I N  S kT  A L  1964 
1010 MCHATH R R 1966 

4Oa MCMILLAN A R 1963 
1144  OLSHAKER A E BJORK R L 1961 

1124 PIACESI R ET A L  1964 
1125  P IACLSI  R ET A L  1965 
219 HOCKOWITL M ET A L  1961 

1156 ROLSTEN R F ET A L  1966 
1100 TIPPENS P E DuVIDSOtJ J 1966 
1176 WkST8ROOK 3 H 1953 
l u 6 9  ZUKA5 E G 1966 

1166 PALMER E P i u w m  G H 196s 

SRI-PL HV 15-3-1 A002334877 
USSR SOVIET PHYSICS-DOKLADY 10-1 69-71 
RAND RM-3529-PR N63-19789 
RAND RM-3490-PR AD-6 17549 
NASA-LEW I S  HV 15-7-6 AD - 4 6 3 2 3 2 
GM-SB HV I s-7-5 AD-46323 1 
GM-SB ASM-TR-W-13-5-65 
NASA-LEIIS T N-D-24 72 
AVCO-LOJELL CR-65375 N66-27310 
GM-SEI HV 15-6-3 AD-4238 0 2 
RAND HVIS-5-1-1 PJ62-16559 
UTAH HDC HV 15-7-5 AD-463 2 3 1 
NOL A I A A  J 2-11 2040-2042 
rjoL HV 15-7-5 AD-4632 3 1 
AVCO-M I L  HVIS-5-1-2 N62-16573 

NATURE 212-5061 495-497 
NASA-LANGLEY TN-0-3631 
GE-SCH TRANS ASM 4 5  221-248 
LASL METALS ENGR QUAR 6-2 1-20 

Ho1S METEOHOIO ENVIRONMENT AND DESIGN CONSIDERATIONS 

1042  A L I  A 
576 BJORK R L GAZLEY C J R  

1172 COSBY W A LYLE R G 
540  D'ANNA P J 

1132 D'ANNA P J HEITZ R M 
1115, DALTON C C 
1120 DALTON C C 

463  OAVIDSON d R € 1  A L  
1068 GEHRING J u ET AL 
1 0 6 9  GEHRING J W ET A L  

210  HOENIG 5 A RITTER A 
1034 KLAHH C N 

1963 
1959 
1965 
1963 
1966 
1964 
1966 
1963 
1965 
1965 
1957  
1965 

GDIASTRO ERH-AN-167 
RAND AM-2332 
N AS-NRC SP-78 
NORTHROP-HAM HVIS-6-3 N63-15390 AO-423802 
NORTHROP-HAW CR-485 
NASA-MARSHALL TN-D-1996 
NASA-MARSHALL TMX-53512 N66-38943 
NASA-LANGLEY TN-D-1493 
GM-SB J SPACECRAFT 2-5 731-737 
GM-SB ASM-TR-W-13-5-65 
ARMOUR HV I S-2-1 AD-2 0 190 2 
FUND METH ASS HVIS-7-6 AD-463232 
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21 
1053 
1239 
1023 

404 
407 
113': 
411 
434 

. ,\L #.. 
I Y 7 n  KCHf:::AL!SEk iG - < - -  

KURNHAUSEH M 1964 
KHUSLEWSKI E T I I A Y I ~ L I K  R 1967 
LUNDdERG J F t T  AL 1966 
MAIOEN C J 1963 
MAIULN C J 1963 
PQg=IEU F c E t  A L  * ,"d 
R L Y W L D S  d W EMMOl'& H H 1963 
STEKdENTZ d H LONG L L 1963 

1 O A K  

€3.15 MlSCtLLANkOUS STUdIES 

117c A;lON 1963 ASD TDH-63-140 
1171 A N O N  1966 AGAHD 
l l 6 d  WHOYKE M 0 (Eb) 1961 UCRL UCPL-6438 

AD-4 087 77 
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APPENDIX C 

ABBREVIATED BIBLIOGRAPHIC LISTINGS 

ARRANGED ALPHABETICALLY BY FIRST AUTHOR'S NAME 

54 



1170 ANON 1963 ASD TOR-63-140 AD-4 0 8 7 7 7 
1081  ANON 1964 A T O - L l 8  CONGR A I D  P-64-44 A 0-6 02358 a fuse ANON igb5 AfB-LIS CONGR P-65-1 AD-6 1 0  0 54 

AijeZ'iSY i b  
1171 ANON 

1211 ALITSHULER L V 1965 USSR SOV PHYS USPEKHI 8-1 52-91 
1212 AL'TSHULER L v ET A L  1959 USSR SOV PHYS OOKLAUY 3 761-763 
1213 ALtTSHULEH L V ET A L  1960 USSR SOV PHYS E T P  11-5 766-775 

1042 A L I  A 1963 GDIASTHO ERR-AN-167 

1966 A G A R 0  _ _  . - - _ -  
89 iitiiil'i K h iyae WiiTtH I Uk'F A X  iiiilh-4-2 

454 ALEXANDER N M BERG O E 1961 NASA-GODDARD HVIS-5-1-2 N62-16580 

144 ALLEN W A E l  A L  1958 NOL HV I S-3-1 AD-233487 
115 ALLISON F E 1958 CARNEGIL HVIS-3-1 AD0233487 

1011 ALLI5ON F E 1961 BRL HVIS-5-1-1 h62-16553 
1012 ALLISON F E 1965 BRL HV 15-7-5 A 0-4632 3 1 

lo ALLISON F E BRYAN G M 1957 CARNEGIE HV I S-2-1 AD-20 190 2 
It! ALLISON F E ET A L  1960 CARNEGIE HV I S-4-1 AD-2 444 7 5 

1087 APtSCJEN A A 1966 LASL LA-3466 N67-10529 
60 ArdDEHSON (i 0 L T  AL 1958 SRI-PL HV 15-3-1 AD0233487 

1214 ANDRIANKIN E I 1965 USSR J APPL MECH TECH PHY 1 88-92 AD-633118 
1215 ANDRIANKIN E I 1966 USSR COSMIC RESEARCH 4-2 AD-640326 
1216 AhIDRIANKIN E I STEPANOV 1963 USSR PLANT SPACE SCI 11-11 1365-1373 
5G ATKINS W W 1958 NRL HV 15-3-1 AD0233467 
51 ATKINS W wl 1960 NRL HV IS-4-1 AD-244475 

1202 UACH G C LEL J H 1967 M C G I L L  U AIAA-P-67-141 A67-18290 
1217 BAKANOVA A A ET A L  1965 USSR SOV PHYS SOLID STATE 7-6 1307-1313 
1243 BATSON H G HYOE J H 1931 
1218 BAUM F A ET A L  1959 USSR AD-4 0 0 1 5  1 
1L46 BtLTON W L ET A L  1967 BATTELLE BAT-197A-21-2(REV 2 )  A D-8 0 99 1 6 
1219 BkLYAKOV L V L T  A L  1964 USSR SOVIET PHYS-TECH PHYS 8-8 736-739 
1220 BELYAKOV L V ET A L  1964 USSR SOVIET PHYS-TECH PHYS 9-3 403-406 
1221 BELYAKOV L V ET A L  1965 USSR SOVIET PHYSICS-DOKLADY 10-1 69-71 
1020 BERT C rJ ET A L  1963 BATTELLE BAT-197-16-1 A 0-4 0 8 386 
582 WORK R L 1958 RAND 5-103 AD-305657 
128 W O R K  R L 1958 HAND P-1662 A b 2 2 4 1 4 7  
152 BJOHK R L 1961 RAND J GEOPHY RES 66-10 3379-3387 

580 BJORK R L 1963 RAND RM-3529-PR N63-19789 
576 BJORK R L 6AZLEY C 3R 1959 RAND RM-2332 

1137 BJOHK R L 1962 RAND ARS J 32-9 1471-1472 

1138 BJORK R L OLSHAKER A E 1965A RAND RM-2926-PR AD-6 1 7 3 39 
1139 BJOHK R L OCSHAKER A E 19656 RAND RM-3490-PR AD-617549 
1147 BdOHK R L ROSENBLATT M 1965 SHOCK HYDRO HVIS-7-4 A D-4632 3 0 
1140 BJORK R L ET A L  1963 RAND RM-2628-PR AD-42595 1 
1154 6 0 R G  S F 1966 STEVENS SNST TECH A67-11444 
1090 BOUMA D D BURKITT W C 1966 MARTIN-DENV CR-664 
1141 BHODE H L WORK R L 1961 RAND UCRL-6438 
376 BRUCE E P 1961 GE-PHILA HVIS-5-1-2 N62-16569 AD-600668 

1049 BRUCE E P 1965 GE-PHILA HV 15-7-6 AD-463232 
136 BHYAfJ G M 1960 CARNEGIE HV I S-4-3 AD-244 4 7 7 

1026 BRYAN G n 1961 CARNEGIE HVIS-5-1-2 N62-16572 
1236 BRYAN 6 M W6tI E M 1962 CARNEGIE J APPL PHYS 33-2 734-738 
1146 BUTCHER 8 M ET A L  1964 SANDIA A I A A  3 2-6 977-990 
1204 CABLE A 3 1966 RAROE ENGLAND 
1237 CARTER 0 3 JR 1960 NASA-LANGLEY TN-D-442 
1060 CHAREST J A 1964 GM-56 TR-64-58 N66-37523 

32  CHARTERS A C 1960 NASA-AMES SCI AHER 203-10 128..140 
28 CHARTERS A C LOCKE 6 S 1958 NACA-AMES RM-AS8826 
29 CHARTERS A C SUMMERS J 1960 NOL(NASA-AMES)?dOLR-l238 
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1235  ChAfiTERS A C ET A L  1966 
350 CHOU P c 1961 

1 0 3 1  CHOU P C tJUHNS U P 1967 

1 0 3 3  CtiOU P C ET A L  1965 
l l r b l  CHRISTMAN U R 1966 
1062  CHRISTMAN O K GEHHING J 1965 
i u 6 . j  Ct-iiiiSitiCIN ii ii GEiit?iNG d 1965 
1 0 6 4  CIiRISTMAN 0 li GEHHING J 1966 
1065 CWIbTMAN d H ET A L  1965 

55 C L A R K  E N ET A L  1960 
1104, CLOUGH N ET A L  1966 

3 5  CuLLIrJS R L) KINAHO VJ H 1960 
1165  COOK M A 1958 

77 COOK M A hLYE5 H T 1958 
1172 CuSUY W A LYLL R G 1965 

17 CULP F L 1958 
540  D'ANNA P J 1963 

1132 D'ANNA P J HEITZ R M 1966 
1119 DALTON C C 1964 
1 A 2 b  UALTON c c 1966 
1134 3AVIDS N (EO) 1960 
1135 OAVIdS N WANG Y K 1962 
545 OAVIUS (4 ET A L  1961 
547  DAVIUS N ET A L  1963 

1136 OAVIDS N ET A L  1965 
46L DAVIOSON J R LT kL 1963 

1175  D A V I S  C! M 1963 
445  DEI.tARD0 B P 1962 

1 0 9 7  OENAHOO B P 1966 
1 0 9 8  OENARDO B P NYSMITH C R 1966 
1A05 D I  BATTISTA J 0 1966 
1110 DIEOkICH J H STEPhA F S 1965 
1111 DIEOHICH J ti fif A L  1965 
1112  OIEDRICH J ti ET A L  1965 
1 U 3 6  DIENES J K 1965 
1 0 3 7  DIENES J K E t  A L  1965 
1 0 7 8  DIETRXCH A M €T A L  1965 
1133 OITARANTO H A 1966 
1150 OORAN D G LINOE H K 1965 
l 1 6 b  OUNN W P 1966 
1169 DUNh W P 1966 
1035  EHRENFELO J ET A L  1966 
1013  EICHELBERGER R J 1958 
1014 EICHELBERGER R J 1961 
1015 EICHELRLRGER R J 1961 
l 0 l b  EICHELBERGER R J 1963 
1 0 1 7  EICHELBERGER R GEHRING 1962 
1121 ENGEL 0 G 1962 
441 ENGEL 0 G 1963 

1122 EFIGEL 0 G 1966 
1123 ENGEL 0 G 1966 

4 FELDMAN J b JR 1958 
6 FELOMAN J B J R  1960 

1028 FERGUSON C W 1966 
1174  FERRY J 0 1961 
1099 F I S H  R t i  SUMMLRS J L 1965 

iiiji; C i i 0 U  P C ALLi50i.i F E 1966 

. C I ,  w . -.. 1 r,' I n L T an 
L I  nL - .I- . .\ -. I, 

AC.-.L 'IVC. r 

GM-SB 
DREXEL HVIS-5-1-1 N62-16563 

DREXEL IILST J APPL PHYS 38-2 553-560 
C?,EXEL i;;s.i G Z T - E - i b i j - i  .:- 5 ~ ~ i + ~  
DREXEL IPIST HVIS-7-2 AD0463228 
GM-SR A I A A  J 4-10 1872-1874 
GM-SB TR-65-0 4 
C M - g j  TR-65-50 
GM-SB J APPL PHYS 37-4 1573-1587 

HV I S-7-6 AO-4632 32  GM-SR 
PICATINNY AR HVIS-4-1 AD024447 5 
NASA-LEWIS TN-D-3468 
NASA-LANGLEY TN-D-0238 
U UTAH ROOK 
U UTAH HV 15-3-1 AD-233487 
N A S -NR C 
C ARNEG I E HVIS-3-1 A 0-2 3 3 4  8 7 
NORTHROP-HAW HVIS-6-3 N63-15390 AD-423802 
NORTHROP-HAW CR-485 
NASA-MARSHALL TN-D-1996 
NASA-MARSHALL TMX-53512 N66-38943 

PENN STATE U J AEROSP SCI  29-5 550-557 
PE." STATE U HVXS-5-1-1 N62-16555 
PENN STATE U HVIS-6-2-1 AD-4 23 063 
PENN STATE U HVIS-7-3 AD0463229 
NASA-LANGLEY TN-D-1493 
ASD-WL-EGLIN HVIS-6-3 AD-423 80 2 
NASA-AMES TN-D-12 1 0 AD-273315 
N ASA-AMES TN-0-3369 
NASA-AMES 
NASA-LANGLEY TN-D-3618 
NASA-LErlIS TN-0-272 0 
NASA-LEWIS TN-D-3018 N65-33838 
IJASA-LEN IS HVIS-7-6 AD-4 63232 
GEN ATOMIC HVIS-7-2tGA 5755) 190-463228 
GEN ATOMIC G A-65 0 9 A D-6 1 7 5 4  0 
J HOPKINS U HVIS-7-5 AD0463231 
PENN M I L  COL MEL-RO-R-37-66 AD-62978 5 
SRI POULT LAB TH-000-65 A 0-4 79 4 62 
WVT W VT-660 9 AD-6371 36 
WVT A I A A  J $03 535-536 
GCA J APPL PHYS 37-13 4737-4738 
BRL HV I S-3-1 AD-2 33487 
BRL HVIS-5-1-2 N62-16564 
BRL HVIS-5-1-2 N62-16565 
BRL HVIS-6-2-2 AD-423064 
BRL ARS J 32-10 1583-1590 
WADD(NBS1 TR-60-475-2 AD-408984 
HVIS-6-2-2 AD-423064 
WAOO(Nd5)  TR-60-475-2-1 AD-641302 
WADD(NE3S) TR-60-475-3 AD-6432 37 
BRL HV 15-3-1 AO-2 3 3487  
BRL HV 15-4-2 AD-2444 76 
DOU6LAS 5M-52027 N66-22267 

BOOK 
NASA-AMES HVIS-7-6 N65-29392 AD0463232 

Gi iExEi  ii.iST j APPi PEYs 37-2 853-860 

SP-78 

BOOK 



1079 FITZGERALO E R 1966 
264 FRASlER J T KAHPOV B G 1961 

1016 FRASLi33 d T €i A i  i365 
S b  FRI  ICHTENIZHT WAMMERMESH1960 

1-00 C L > T ~ ~ U T ~ : L I T ~ U T  I C .  ~ t t r n v i n c *  

635 FUCHS 0 P 1963 
204 FUGELSO L t 1961 

39 FUNKHOUSEH J 0 1961 
020 FYFE I M 1461 

1100 GAULT D E MOOHE t i  J 1965 
+5?  G A Y L t  J B ET k L  1963 

L GkHRING J UJ J R  1958 
7 GEHRING J UJ J R  1960 
5 G f H H I N G  J W RICHARDS L 1960 

lobo G E - H R I N G  J h wARNICA H L 1963 
1067 GEHRING J 1 ET A L  1965 
l u b e  GLHHING J CI' ET A L  1965 
1069 GEHRING J W ET A L  1965 
1004 GERARD G KYLE P E 1965 
1021 GIDEON D I\( ET A L  1965 

4 GLASS C M POND R f3 1960 
1222 GOGOLEV V M ET A t  1963 
1 1 5 Y  GOLDSr4ITH Vu 1963 
1153 GOODIER J N 1965 

164 GOODMAN E H L ILES C D 1963 
1085 GRAZIANO E MCCORMICK H 1963 

83 GROW R W ET A t  1960 
514 HALPERSON S M 1963 

1127 HALPERSON S M 1965 
510 HALPERSON S M ATKXNS W 1961 

1126 HALPER- 5 ET AL 1960 
1022 HAN L 5. MESS H E 1%5 
1070 HAYES IiYT C O W  1964 
1075 HAYES fNT CORP 1963 
437 HERRMANN d JONES A H 1961 

1092 HERRMANN W JONES A H 1961 
440 HERRHANN W JONES A H 1963 

l(r93 HEHRMANN I ET A L  1962 
1094 HERMANN W ET A L  1963 

382 HEYDA J F 1963 
1050 HEYDA J F RINEY T D 1964 
1 0 5 1  HEYOA J F RINEY T D 1965 
1052 HEYDA J F RINEY T D 1966 

210 HOENIG 5 A HITTER A 1957 
1205 HOPKINS H G 1961 
103 HOPKINS H 6 KOLSKY pi 1960 
465 HUMES 0 H 1963 
461 HUMES D ET A L  1961 
205 JAMES H J BUCHANAN J S 1958 

1242 JEAN B 1966 
1095 JONES A H ET A L  1963 
1142 KAPLAN M A PAPETTI R A 1966 

81 KEYES R T ET A L  1960 
38 KINARD W H COLLINS R D 1961 
34 KINARD W H ET A L  1958 

*-,, ' ..*...!,L..*-..* Y $ L * \ . A > U d  

450 GAULT D E HLITOWIT E D 1963 

43a HERRMANN w JONES A H 1961 

JOHN HOPKINS U 
bROWN U 
B i i i  n v  ~ 3 - 7 - 5  A U  ' )O.JL3L 

HV 15-4-3 AD-244477 TRW 

TEMPLE U A I A A - J  1-9 2124-2126 
A MF HVIS-5-1-1 N62-16557 
NASA-LANGLEY TN-D-0802 

NAS4-AMES HVIS-6-2-2 AD-4230 64  
NASA-AMES HV I S-7-6 AD-463232 

BRL HV 15-3-1 AD0233487 
BRL HV I S-4-2 AD-24 4Q 76 
BRL HV I S-4-3 AD-244477 
GM-SB HVIS-6-2-2 AD-423064 

A D-46 32 3 1 GM-SB HV 15-7-5 
GY-SB J SPACECRAFT 2-5 731-737 
GY-SB ASM-TR-W-13-5-65 
ARA AR A-65-3 
BATTELLE BAT-197-21-2(REV 1) AD0463372 
t3RL HV 15-4-3 A 0-2444 7 7 
USSR J APPL MECH TECH PHY 5 AD-6 1 4 77 3 
U CALIF 6ERKLEY APPL MECH REV 16-11 855-866 
STANFORD U HV 15-7-3 AD0463229 
ARO HVIS-6-2-2 AD-42 3 0 6 4  
LOCKHEEO-MSC 56-63-58 AD-431973 
U UTAH HV I S-4-3 A D-2444 7 7 
NRL HVIS-6-2-2 AD0423064 
NRL HV 15-7-5 AD-463231 
NRL HVIS-5-1-2 N62-16571 
NRL HV I S-4-3 AD-244477 
BATTELLE HV 15-7-4 AD0463230 
ATL TOR-64-51 A 0-44 7 0 0 4 
APGC TDR-63-22 A D-4 0 1759 
M I T  HVIS-5-1-2 N62-16568 
M I 1  ASRL-R-99-1 AD0267289 
M I T  ASRL-R-99-1-A AD-267290 
AS0 (MIT)  TDR-63-140 AD-4 0 8777 
AS0 (MIT 1 TOR-62-399 AD-28808 5 
AFSWC(MIT1 TDR-63-12 AD-4 10386 
GE-PHILA HVIS-6-2-1 A 0-42 3 0 63 
GE-PH I L A  R64SD87 A 0-4 5 2 99 1 
GE-PHILA ATL-TR-65-26 N65-23644 AD0461267 
GE-PHILA CR-609 
ARMOUR HV I S-2-1 AD-2 0 1902 
ARDE HVIS-5-1-1 N62-16554 
ARDE HV I S-4-1 AD-2 444 7 5 
NASA-LANGLEY TN-0-1784 
NASA-LANGLEY HVIS-5-1-2 N62-16575 
BRIT JSM HV IS-3-1 AD-233487 

M I 1  ASRL-R-99-2 AD-4 32 8 15 
RAND RM-4876-PR AD-64 1655 
U UTAH HVIS-4-3 AD-2 444 77 
NASA-LANGLEY TN-D-0726 
NASA-LAN MEMO-10-18-58L 

. m-.. .11- . HVIS-5-1-2 N62-16567 
,,,,-r 

a h  . . - - . n , r .  
I, ,--I ... "7 : ::: S-t-2-2 . 1  ._--I 

t n w  PTI  
! -.-7--2 : L 

ij(jEibjG-b,EA Hvis-5-i-i NJ62-16562 

14ASA-MAHSHALL TAX-56505 N65-25011 

A I A A  J 4-10 1854-1856 



5 KINEKE J H JH 1960 
263 KINEKE J H J R  1961 
255 XiN€.XE 4 H Ri i fnkEDS L C i 9 6 3  
267 KINEKE J H JK V I T A L 1  H 1963 

1Y18.3 
l o o t ,  KINSLOd R 1064 
1007 KINSLOW R 1965 
1008 KINSLOW R 1967 
lU3W KLbHH c N 1965 
1207 KOLSKY H 1958 
1206 KOLSKY H 1953 
1024 hOLSKY H 1966 
1223 KOHMER S ti t T  A L  1962 

21 hJRNHAUSER J 1958 
1053 KOHNHAUSER M 1964 
004 KtcAUS Y 1963 

1 0 0 1  KhEYENHAGEN K 1 4  ZERfd)W 1961 
114d KHEYLNHAGEN K h ET A L  1965 
1224 KHUPNIKOV K K ET A L  1962 
1239 KRUSZEUSKI E T HAYDUK R 1967 
11.193 KSANDER Y 1966 
I O U 5  KYLE P € GEHAHD G 1965 
1203 LECOMTE C L SCHALL R 1966 
1247 LCE r w 1964 
620 LLE T ET A L  1961 

1244 LESSELLS J M 1954 
1113 L IEBLEIN S ET A L  1964 
1U25 LIFSHITZ 3 M KOLbKY ti 1965 
1225 LIVANOV L tj 1965 
1023 LCINDt$ERG J F fsT A L  1966 

4 8 1  LUTTHELL J L 1963 
1245 LYSAGHT V E 1949 
448 MACCORMACK R W 1963 
40u MAIDEN C J 1963 
407 MAIOEN C 3 1963 

1 2 4 1  MAIDEN C J MCMILLAN A R 1964 
12 MAIDEN C J ET A L  1960 

406 MAIDEN C J ET A L  1963 
1070 MAIDEN C 3 ET A L  1963 
1 0 7 1  #AfOEN C 3 L T  A L  1965 
1157 MARNELL P ET A L  1965 
19 MAURER C RINLHART J 5 1960 

1143 MCCLOSKEY 0 J 1964 
5 7  MCKENZIE R J ET A L  1958 

1010 MCMATH R R 1966 
4Od MCMILLAN A R 1963 

1238 MCMILLAN A R 1966 
1072 MCMILLAN A R LT A L  1966 
148 MCQUEEN R G MARSH S P 1960 

1 0 7 3  MEYERS C L ET A L  1964 
1080 MOBLEY C E POND R B 1965 
446 MOORE H J ET AL 1961 
451 MOORE H J ET A L  1963 

1074 MOORE H J ET A L  1965 
1114  MORSE C R STEPKA F S 1966 
171 MORTENSEN R B ET AL 1963 

1206 MOT1 B W 1956 
1226 MUKhAMEDZHANOV A Y 1966 
1151 NAAR J 1964 

. , - " .. r - l  n - I  r. 
A-d-' P . Z ( Y 2 L V U  n 

BRL HV 15-4-1 AD0244475 
BRL HVIS-5-1-2 Nh2-lh566 
R R L  HVIS-6-2-2 AD-423 064 
HRL HVIS-6-2-2 AI;-42 3 0 64 

AU-421578 ARCI ?EDC-TDh-63-j.37 
ARO AEDC-TDH-64-049 
ARO INT SCI TECH 4O(APRIL) 
ARO AIAA-P-57-:%0 
FUND METH ASS HVIS-7-6 AD0463232 

IMP CHEM INOS OXFORD U PRESS LONDON 
BROWN U A 66-4226R 
USSR SOV PHYS JETP 15-3 477-488 
GE-PH I L A  HV 15-3-1 AD-233487 

SPARTAN BKS INC BALTIMORE MD 
U A -P W -C i\l HV 15-6-3 AO-423802 
A E R O J  HVIS-5-1-2 N62-16578 
SHOCK HYDRO HV 'I 5-7-3 AD-463229 
USSR SOV PHYS JETP 15-3 470-476 
NASA-LANGLEY 467-2370 0 
ATD-LIR CONG REP-66-4s AD-635477 
ARA HV 15-7-5 A D-4632 3 1 
INST FH-AL RES ST-LOUIS FRANCE 
ATL(UTAH RDC) TOR-64-29 A 0-4 4 57 0 4 
UTAH RDC HVIS-5-1-2 N62-16574 

APPL MECH REV 11-9 465-468 

N AS A-LEU IS 
RROWN U J MECH PHYS SOLIDS 13-6 361-376 

ROEING-SEA J SPACECRAFT 3-2 182-187 
NOL HVIS-6-2-1 AD-423 0 6 3 

T N-D-247 2 

USSR cosrac RES 3-4 529-530 

NASA-AMES HVIS-6-2-2 AD-4 23 0 6 4  
GM-SB TR-63-203 N63-16482 AD0406169 
GY-SR HJIS-6-3 A D-42 38 0 2 
GM-SB A I A A  J 2-11 1992-1998 
CARDE HV 15-4-3 A 0-244 4 7 7 
GY-SB TR-63-20 1 AD-4 0 4 837 
GM-SB TR-63-208 A64013304 AD-404274 
GW-SB HVIS-7-4 A D-46 32 3 0 
TECHNIK HV 15-7-3 AD-463229 
COL SCH MINES HVIS-4-3 A D-2 4 4 4 77 
RAND RM-3905-PR AD-429196 
RHEEM HV 15-3-1 AD-2 3 3 4 8 7 
AVCO-LOWELL CR-65375 N66-27310 
GM-SB HV I S-6-3 AD-423802 
GM-SB TH-66-67 
NASA-LEWIS TN-D-3512 
LASL J APPL PHYS 31-7 1253-1269 
GM-SB TR-64-48 N65-33856 
J HOPKINS U HVIS-7-5 AD0463231 
GEOL SURV HVIS-5-1-2 N62-16579 
GEOL SURVEY HVIS-6-2-2 AD-423064 
GEOL SURV HV I S-7-4 A 0-4 632 3 0 
NASA-LEWIS TN-0-3627 
AERO J HVIS-6-3 AD-4 2 38 0 2 

USSR COSMIC RESEARCH 4-2 AD-5V0326 
SR I DASA-1285-1 

BOOK 



1234 NAUMArJN R J 1965 
1160 NORDYKE M D (Eb)  1961 
i i o l  NYSMITH c R UENAHUO B P 1966 

33 NYSMITH c H SUMMEHS J L 1961 
.+*7 ,<::L:4-- I. I a t - 1 1  I fi i - i< >L'i-IVEKS 6 i i962 
449 NYSMJTH C h E l  A L  1964 

1209 O'NEILL H 1934 
2 4  OLSHAKER A E 1960 
578 OLSHAKER A E EJORK R L 1961 

1144 OLSHAKEH A E LJOHK H L 1 9 6 1  
1166 PALMER E P TUtiNEH G H 1965 

82 PALMLH E P ET A L  1960 
64 PARTHIDGE UJ S 1958 
75 PARTRIDGE W 5 ET A L  1958 

1009 PFYNt J J 1965 
1129 P I A C t 5 I  H ET AL 1964 
1125 PIACESI R ET A L  1965 
1120 PIACESI R ET AL 1966 
1084 PINUY F V 1966 
1161 PITEK M T HAMMITT F G 1966 
421 PONU H L3 ET A L  1963 

1129 PUSEVER F C SCULLY C N 1964 
1150 POSLVER F C ET A L  1965 
1UL7 t4AE In J 1965 

3 4 1  RAE W J KIRCHNER H P 1963 
1227 RAYZER YU P 1964 
1 0 9 1  REISMANN ti ET A L  1964 

411 REYNOLDS 6 W EhMONS H H 1963 
1145 RIEDEH 2 1959 
93 RINEHART J S PEAWSON J 1954 

381 RINEY T 0 1963 
1054 RINEY T 0 1963 
1055 RINEY f D 1964 
1056 RINEY T D 1965 
372 RINEY T D CHfZRNOFF P H 1961 

1240 RINLY 1 D HALDA E J 1967 
1057 RINEY T D HLYDA J F 1964 
1 0 5 6  RINEY T D HEYDA J F 1965 
1059 RINEY T D ET A L  1966 
219 ROCKOllITZ M ET AL 1961 

1155 ROLSTEN R F 1965 
1043 ROLSTEN R F HUNT H II 1963 
1044 ROLSTEN R F HUNT H H 1963 
1045 ROLSTEN R F HUNT H H 1964 
1046 ROLSTEN R F SCHMITT R 1963 
1047 ROLSTEN R F ET A L  1964 
104b ROLSTEN R F ET A L  1964 
1156 ROLSTEN R F ET A L  1966 
1131 ROSEN F D SCULLY C N 1965 
1226 RUSAKOV H M 1966 
1229 SADOVSKIY M A ET AL 1966 
1230 SAGOMONYAN A YA 1964 

433 SANaORFF P E 1963 
1152 SAUEH F M ET A L  1964 

597 SCHEHRER V E 1962 
220 SCHIPPER J F 1961 

1103 SCHMIDT R A ET A L  1965 
1175 SHEWMON P G ZACKAY V F 1961 
1158 SLATTERY J C 1966 

2 3  SLATT€RY R E C L A Y  W G 1960 

NASA-MARSHALL HVIS-7-4 
UCRL UCRL-6438 
NASA-AMES TN-D-3 3 0 4 
NASA-AMES TN-D-1039 

NASA-AMES TN-0-1981 
V I C T O R I A  U BOOK 
M I ?  21 APPL PEYS 31-12 2118-2120 
RAND HV IS-5-1-1 1462-16558 
HAND HVIS-5-1-1 N62-16559 
UTAH HOC HV 15-7-5 AD-463231 
U UTAH HVIS-4-1 AD-2444 75 
U UTAH HV 15-2-1 AD-20 1902 
UTAH RDC HV IS-3-1 AD-233487 
ARO AEOC-TR-65-034 N65-16964 AD0456391 
NOL A I A A  J 2-11 2040-2042 

AD-463231 NOL HV 15-7-5 
NOL TR-66-42 AD0641874 
ATD-LIE3 CONG REP-66-60 A 0-647 4 0 8 

08153-1-1 AD-803278 U MICHIGAN 
JOHN HOPKINS HVIS-6-2-2 * AD0423064 
FDL(NAA-DOWNEY)TRD-64-96 AD-60 25 12 
NAA-DOWN€Y J SPACECRAFT 2-5 738-741 
CORNELL AER L HVIS-7-4 AD-463250 
C A L  HVIS-6-2-1 AD-42 3 0 63 
USSR METEORITIKA 24 82-86 80-6 1 4  0 18 
MARTIN-DENV CR-64-5 
GOOOYH HV 15-6-3 AD-4238 0 2 
AFSWC(HEPUBL1C) TM-60-3 AD-6 0 6342 
NQTS BOOK 
GE-PH I L A  HVIS-6-2-1 A D-42 3 0 63 
GE-PHXLA A66031996 
GE-PHILA ATL-TDR-64-8 
GE-PH I L A  A I A A  3 3-1 52-60 
GE-PHILA HVIS-5-1-1 N62-16556 
GE-PH I L A  A67923716 
GE-PHILA ATL-TR-64-64 
GE-PHILA HV I S-7-2 
GE-PHILA AFATL-TR-66-71 
A VCO-rJ I L HVIS-5-1-2 N62-16573 
TECH OPS A I A A  J 3-11 2149-2151 
GDIASTRO A I A A  J 1-8 1893-1895 
CALIF WEST U ASTRO AEROSP ENGR 1-10 20-24 
C A L I F  WEST U J SPACECRAFT 1-3 351-352 
C A L I F  WEST U J APPL PHYS 34-10 3010-3012 
C A L I F  WEST U J APPL PHYS 35-3-1 556-559 
CALIF WEST U J APPL PHYS 35-5 1655-1656 

NATURE 212-5061 q95-497 
NAA-DOWNEY HV I S-7-6 A01463232 
USSR PHTF JULY-AUG A66-42886 
USSR SOVIET PHYS-DOKLADY 11-4 293-298 
USSR SOVIET PHYSICS-DOKLADY 9-6 449-452 
LOCKHEED MSC HVIS-b-3 AD-4 2 38 0 2 
SR I DASA-1285-4 
ASD(TECH OPSI TOR-62-762 AD-2869 15 
AVCO-W I L  HVIS-5-1-1 N62-16561 
NASA-AMES HV I S-7-5 AD-463231 

TRW 032~6-6001°R000 N67-16639 
M I  I-LL HV 15-4-3 AD-2 44 477 

Pi A 5 A - A i.ic '3 i i4-D- i 4 3 j, fi 6 2 - 1 6 6 3 9 

INTERSCIENCE PI-rBLISHE!?S N Y 

A b 4 6 3 2 3 0  

AD-446745 
AD-4632 28 
AD-488 138 
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S V I T H  F ET ::L 195: a 1 L l U  SrkDUON I 14 r l ILL R (Ea )  1960  
1 1 6 7  SORLNSEN Id  R 1965 

1 3 4  STANYUKUVICH K P 1959 
0 0 5  STANYLJKOVICH K F 19bO 
1 3 3  STAhYUkOVICH kEOYNSKI1 1 3 4 7  

1112 STEPKLi F > 1955 
111b STEPKA F S : W H S E  C H 19b3 
1 1 1 7  S l t P K A  F 5 t T  JIL 19b5 
l l l h  STk.PI(A F 5 t T  A L  1965 

434  5 T E H k N T Z  k t1 LOIJG L L 1963 
i u a c  STFIU~JEH P K 1963 

30 SUP'cvltYS J L 1959 
l l U 4  S U k i w t H S  J L 1966 

27 SUFlultHS J L CHARTERS A 1958 
31 SUMMERS J L IJ I tHAUS W R 1959 

1 0 3 L  TtICtiMANN T 1965 
1 1 O t ~  TnWSON R 0 1965 
1 1 0 7  TtiOMSON R I, KHUSZEWSYI 1965 
1 U 3 9  TALLOTSON J H 1962 
1 1 ~ ~  TlPPElvS P E DAVlbSON J 1966 

7c VANFLEET ti B t T  A L  1958 
131'1 V X T A L I  H ET A L  1961 
1231 V I T I - I A t J  F F STEPANOV V A 1959 
1 2 3 2  VITHAN F F ZLATIi\I N A 1964 
1 0 0 2  WAGNER M r4 ET A L  1962 
1 /49  wAGNILR M r4 L T  A L  1965 
1029 k4LL J I( 1964 
l U 4 b  wALSh J M JOHhSON W E 1965 
1 0 8 8  HAL% J M R I C t  M H 1957 

365 vJALSn J M TILLOTSON J H 1963 
141 WALSH J M ET HL 1957 

l U 4 l  wALSH J M ET A L  1966 
523 WATSON R w 1961 
574 WATSON H 1y ET A L  1963 

1176 kESTbROOK 3 ti 1953 
4 3 0  # I L K I N S  M L GIROUX H 1963 

1 lbL Y d A N  5 d l j LOOM A M 1964 
1163 Y i l A N  S 1 HLUOM A M 1965 
1 1 6 U  YUAN 5 w COURTEH R ul 1965 
119 Z A I U  M 1960 
600 Z A I U  M 1961 

1 3 7 7  ZAKEti T A 1965 
1 2 3 3  LEL'dOVICH Y A  B ET A L  1959 
1 0 0 3  ZL"0W L 1963 
1084 ZUKA'L, E G 1966 

ARDE i:yI+5-I-2 y62-165?0 

IJTAIi R I I C  H V  15-7-6 AQ1U6-1222 
USSR SOVIET PHYhICS JETP 36 (9 ) -5  1 1 4 1  
USSR A R T I F I C I A L  EARTH SATELLITES 4 86-117 
USSR DWLADY ACAD SCX SSSR 57-2 Ad-124240 
? ! A S A - t t d  I S  Ti+-=-3q56 
hASA-LkwIS TN-D-1537 
hASA-LErvIS TIJ-0-3143 

HV IS-7-6 AD-463232 FIASA-LEW I S  
LOCKHEEL) MSC HV 1s-b-3 AD-4238 02 
LOCKHEEU-MSC SB-63-31 AD-419449 
N A 5 A - A ~4 E 5 
NASA-AMES 
Id  AS A -A MES HV 15-3-1 AD-2 33487  
I.( AS A -A ME S 
GEN ATOMIC GAMD-6501 A D-62 0 193 
NASA-LAMGLEY TU-R-221 

AD-46 32 3 1 NASA-LANGLEY HV 15-7-5 
GEN ATOMIC GA-3216  AU-486731 
N A S A - L A N G L E  Y 
U UTAH HVIS-3-1 AD-233467 
RRL HVIS-5-1-2 N62-16577 

FTD-MT-64-217 AO-6 0 5 2 3 4  USSR 
USSR SOVIET PHYS-TECH PHYS 8-8 730-735 
AFSWC(AEROJ)TDR-h2-66-1 AD028634 5 

AD-46 3 2  29 SHOCK HYDRO HVIS-7-3 
DOUGLAS-SM A I A A  J 2-7 1242-1246 
GEN ATOMIC HV 15-7-2 AD0463228 
LASL J CHEM PHYS 26-4 815-823 
GEN ATOMIC GA-3827  N63-14302 
L A S L  PHYS REV 108-2  196-216 
GEN ATOMIC 
CARNEGIE HVIS-5-1-2 N62-16576 
BUR MINIS HV 15-6-3 AD-4 2 38 0 2 
GE-SCH TRANS ASM 45 221-248 
lJCRL UC RL-727 1 
U TEXAS A I A A  J 2-9 1667-1669 
U TEXAS A I A A  J 3-7 1373-1374 
U TEXAS HV 1'5-7-3 AD-463229 
TECHN I K HVIS-4-3 AD-244477 
TECHNIK HVIS-5-1-1 N62-16560 
I I T R I  A I A A  J 3-7 1372-1373 
USSR SOV PHYS DOKLAOY 3 938-939 
AEROJ HV 15-6-3 AD-423802 
L A S L  METALS ENGR QUAR 6-2 1-20 

ROOK 

TN-0-0094 

Th-D-0 137 

T 1'4-D -36 3 1 
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APPENDIX D 

A B B R E V I A T E D  B I B L I O G R A P H I C  LISTINGS 

A R R A N G E D  IN N U M E R I C A L  O R D E R  
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. a t  - 
I C 1 7 1  2 G E H H f N G  J A J R  - * -v 

5 KIbEKE J H JH 1958 
4 FELbMAN J t3 J R  I Q5n 
5 KINEKE J h 3r( 1960 
b FtLDMAN J b J R  1960 
7 GtHHING J VJ J R  1960 

GEHkiNC J Q I C I ~ A R O S  L 1950 
4 GLASS C M PoNb H 13 1960 

1 2  MCIIOtN C J LT A L  1960  
I t -  ALLISON F k BHYAN G M 1 9 5 7  
1 3  A L L I ~ O N  F E ET A L  1960 
19 Y A U H t H  VJ C RINkHAHT J S 1960 
21 KuHhtiAUSEH M 1 9 5 8  
23  SLATIERY H E C L A Y  k G 1960 
24 OLShAKER A k 1960 
Lb CHARTERS A C LOCKE G S 1950 
29 CtiARTERS A C SUMMERS J 1960 
31 CHARTERS A C 1960 
33 NYSMITH C H SUMVEkS J L 1961 
3 4  hlNAHO d H ET A L  1958 
35 COLLIPJS R U KXfJARO 'cr H 1960 
3-1 KlFvAHD M tl COLLINS H G 1961 
34 FuruKtiOUSEn J 0 1961 
bb ATKIi iS w w 1958 
51 ATkl iJS k k 1950 
55 CLAHK E N ET A L  1960  
5 0  Ft~IICMTENICHT HAMMERMESH1960 
5 7  MCKtrvZIE H 3 ET A L  1958 
6 0  AIrDEHSON G D ET A L  1958 
69 PAHTItIOGE Y S 1958 
7 5  PAHTHIDGE w S ET A L  1958 
7 7  COOK M A KEYES R T 1958 
81 KkYES R 1 ET A L  1 9 6 0  
82 PALMER E P El A L  1960 
83 GROW R W ET A L  1960 
89 AHbOT K ti 1960 
9 3  RINEHART J 5 PEARSON J 1954 

1 0 3  HOPKINS H 6 KOLSKY H 1960 
lis ALLISON F E 1958 

1956 
1 9 6 0  

1 2 8  WORK R L 
1 3 6  UHYAN G M 
1 4 4  ALLEIJ W A ET A L  1958 
1 4 6  MCQUEEN H G MARSH S P 1960 
152 bJOHK R L 1961 
164 GOOUMAN E H L I L E S  C 0 1963 
171 MORTENSEN R B ET AL 1963 
204 FbGELSO L E 1961 
LO5 JAMES H J BUCHANAN J S 1958 

- 

.. - -  - . 
t !KL ny J &  1-1 AU=233+8f  
HRL HV 15-3-1 

AD-233487 A n - - - z - t a  n 7  RQL !+??S-2-l -4# L.4e-V. 

BRt HVIS-4-1 AD-244475 
b R L  HV 15-4-2 AD-244476 
BRL HV 15-4-2 AD02444 7 6  
BRL I +4=j AD-244477 
bRL HV I S-4-3 AD-244477 
CAR@€ H J 15-4-3 AD-244477 
C ARFlEG IE HVIS-2-1 AD-201902 
c A R i  JEG I E I i V  IS-4-1  AD-244475 
COL SCH PINES HVIS-4-3 AD-244477 
GE-PHILA HV I S-3-1 AD-233487 
M I T-LL HV I S-4-3 AD-244477 
M I T  J APPL PHYS 31-12 2118-2120 
NAC A- AMkS RM-AS8626 
tJOL(NASA-AMES)NOLR-1238 
NASA-AMES SCI AMER 203-10 128-140 
NASA-AMES TN-D-1039 
hASA-LAN MEMO-10-16-58L 
NASA-LANGLEY TN-0-0238 
NASA-LANGLEY TN-D-0726 
NASA-LANGLEY TN-D-0802 
NRL ttv IS-3-1 AD-2334 87 
NRL HU IS-4-1 AU-244475 
PICATINNY AH HVIS-4-1 A 0-2 44  4 7 5  
TRW HV 15-4-3 AO-244 4 7 7 
HHEEM HV 15-3-1 AD-2334 87 
SRI-PL HV I S-3-1 AD02334877 
U UTAH HV 15-2-1 AD-201902 
U UTAH HV IS-3-1 AD-2 3348  7 
U UTAH HVIS-3-1 AD0233487 
U UTAH HV I S-4-3 AD-2 4 4  4 7 7 
U UTAH HV 15-4-1 AD-2444 75 
U UTAH HV I S-4-3 AD-244 4 7 7  
HATERTOWN AH HVIS-4-2 A 0-2 4 4 4 7 6 
NOTs BOOK 
ARDE HV I S-4-1 AD-244 4 75 
C ARNEG I E HV 15-3-1 AD-233487 
RAND P-1662 AD-224147 
CARNEGIE HV 15-4-3 AD-2444 77 
NOTs HV 15-3-1 A 0-23 3 4 8 7 
LASL J APPL PHYS 31-7 1253-1269 
RAND J GEOPHY RES 66-10 3379-3387 
ARO HVIS-6-2-2 AD-423 0 6 4  
AEROJ HV 15-6-3 AD-4238 0 2 
A MF HVIS-5-1-1 N62-16557 
BRIT JSM HV 15-3-1 A00233487 

C. - 8  

6 2  



207 SP1Tt-i F ET AL 

219 HOCKOWITZ M ET A L  
22n  CHIPPER J F 
263 KINEKE J H J H  
~ b 4  FRASIER J T KAHPOV B G 
2bb KINEKE J H RICHARDS L G 

323 WATSON R W 
3 4 1  RAE W J KIHCHNER H P 
35u CHOU P c 
Sol, WALSI1 J M TILLOTSON J H 
372 RINEY T D CHERNOFF P R 
3 7 b  BCIUCE E P 
381 R I I J L Y  T D 
382 h t Y D A  J F 

m a n  L l n r h , T P  c A r > T . l t C i >  A 
CL8-8 "\-,c-'y&Q 2 I .Lm. CI 

3L7 Y i N G K c  4 H R 
& V I  ,..,.-..- 

4ou MAIDEN C J 
406 MAIGSN C J LT A L  
407 MAIDEN C J 
40b MCMILLAN A R 
411 RtYNOLDS 6 W EMMOIvS R H 

1961 

1961 
1961 
1961 
1 9 6 1  
1963 

1961 
1963 
1961 
1963 
1961 
1961 
1963 
1963 
1963 
1963 
1963 
1963 
1963 

a ncv  
1 v z ,  I - - -  

1 U k X  * I Y "  

4 2 1  POPID R tl ET A L  1963 
43b CILKItJS M L GIROUX R 1963 
433 SAN~ORFF P E 1963 
434 STERBENTZ W H LONG L L 1963 
437 HERRMANN I JONES A H 1961 
438 HERRHANN Irr JONES A H 1961 
440 HERRMANCJ w JOhES A H 1963 
4 4 1  ENGEL 0 6 1963 
445 DENARDO B P 1962 
446 MOORE H J ET A L  1961 
447 NYSMiTH c R SUMMERS 3 L 1962 
448 MACCORMCLCK R W 1963 
449 NYSMITH c R ET A L  1964 
45u GAULT D E HEITOUIT E D 1963 
451 MOORt H J ET A L  1963 
454 ALEXANDlER W M 8ER6 0 E 1961 
457 GAYLE J B ET A L  1963 
4 6 1  HUMES D ET A L  1961 
463 DAVIDSON J R ET A L  1963 
465 HUMES D H 1963 
481 LUTTRELL J L 1963 
510 HALPERSON S M ATKINS W 1961 
514 HALPERSON S M 1963 
540 D'ANNA P J 1963 
545 DAVIUS N ET A L  1961 
547 DAVIUS N ET A L  1963 
57+ WATSON R w ET A L  1963 
576 BJORK R L CAZLEY C JR 1959 
578 OLSHAKER A E BJORK R L 1961 
580 BJORK R L 1963 
582 BJORK R L 1958 
58b FHIICHTENICHT J SLATTERY1963 
597 SCHEHRER V E 1962 
600 ZAID M 1961 
6 0 4  KRAUS H 1963 
605 STANYUKOVICH K P 1960 
b26 LEE 7 ET A L  1961 
628 FYFE I M 1961 

ARDE 

AVCO-W I L  
A V C O - W T L  
DRL 
DROWN U 
BRL 
iiui 

CARNEG I €  
CAL 
DREXEL 
GEN A T O M I C  
GE-PHILA 
GE-PHILA 
GE-PH I L A  
GE-PH I L A  
GM-SB 
GM-SR 
GM-SB 
GM-SB 
GOODY R 

A n r r n i  in ".R.".,,-"-'F. 

YI .1  

an---. n n e  
ya-1-L ,J 1 7 ,J = 

HVIS-5-1-2 N62-16570 

HVIS-5-1-2 N62-16573 

HVIS-5-1-2 N62-16566 

HVIS-6-2-2 A 0-42 3 0 64 
A ihu  3 1 f16u %VIS-5-2-2 r." T L Y Y Y T  

HVIS-5-1-2 N62-16576 
HVIS-6-2-1 AD0423063 
HVIS-5-1-1 N62-16563 

GA-3827 N63-14302 
HVIS-5-1-1 N62-16556 
HVIS-5-1-2 N62-16569 AD0600668 
HVIS-6-2-1 AD-42 3 0 63 
HVIS-6-2-1 A D-423 0 63 

TH-63-203 N63-16482 AD-406169 
TR-63-20 1 A D-4 048 37 
H V 15-6-3 AD-4 2 3 8 0 2 
HV 15-6-3 AD-42 38 0 2 
HV I S-6-3 A D-4 2 38 0 2 

HL'iS-2-1 

HVIS-E;-1-l  Nh2-LF.Elkl 

HVIS-5-1-2 ~162-16567 

JOHN HOPKINS HVIS-6-2-2 AD-42 3064 
UCRL UCRL-727 1 
LOCKHEED MSC HVIS-6-3 AD-4 2 3 8 0 2 
LOCKHEED MSC HVIS-6-3 AD-423802 
H I T  HVIS-5-1-2 N62-16568 
M I T  ASRL-R-99-1 AD-267289 
AS0 ( M I T 1 TDH-63-140 AD-4 0 8777 
HVIS-6-2-2 AD0423064 
NASA-AMES TN-D-1210 AD-273315 
GEOL SURV HVIS-5-1-2 N62-16579 
NASA-AMES TN-D-1431 N62-16839 
NASA- AMES HVIS-6-2-2 A 0-4 2 3 0 64 
NASA-AMES 
NASA-AMES HVIS-6-2-2 AD-4230 64 
GEOL SURVEY HVIS-6-2-2 AD-423064 
NASA-GODDARD HVIS-5-1-2 N62-16580 
NASA-MARSHALL TMX-56505 N65-25011 
NASA-LANGLEY HVIS-S-1-2 N62-16575 
NASA-LANGLEY TN-D-1493 
NASA-LANGLEY TN-D-1784 
NOL HVIS-6-2-1 AD-4 23 0 63 
NRL HVIS-5-1-2 N62-16571 
NRL HVIS-6-2-2 AD-423064 
NORTHROP-HAW HVIS-6-3 N63-15390 AD-423802 
PENN STATE U HVIS-5-1-1 N62-16555 
PENN STATE U HVIS-6-2-1 AD-423063 
BUR MINES HV 15-6-3 AD-42 38 0 2 
RAND RM-2332 
RAND HVIS-5-1-1 N62-16558 
RAND RW-3529-PR N63-19789 
RAND 5-103 A 0-3 0 56 57 
T R W-STL HVIS-6-2-2 AD-4 2 3 0 64 
ASD(TECH OPS) TOR-62-762 AD0286915 
TECHNIK HVIS-5-1-1 N62-16560 
UA-PW-CN HV IS-6-3 AD-4 2 3 8 0 2 
USSR ARTIFICIAL EARTH SATELLITES 4 86-117 
UTAH RDC HVIS-5-1-2 N62-16574 
ROEING-SEA HVIS-5-1-1 N62-16562 

TN-D-198 1 
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635 FUCHS 0 P 
1 0 0 1  KHEYENHAGEN K N LERNOW 
1002 WAGNER M H t T  A L  
1003 ZtRNOn' L 
I U U V  GLKAKU G KYLE P E 
1005 KYLE P E G€KAkD G 
1006 KINSLOW R 
1307 KIFJSLOW R 
1008 KINSLOW R 
1 U O 9  PAYNE J J 
l U l U  MCKATH H H 
1011 ALLISON F t 
1012 ALLISON F E 
1013 EICHELBERGER R J 
1014 EICHELBERGER R J 
i u l s  EICHFLSERGER R J 
1010 ESCHELEERGER R J 
1017 EICHELBERGER R GEHRING 
1018 FRASIER J T ET A L  
1019 V I T A L 1  R ET A L  
1020 BERT C W ET A L  
1021 GIOEON 0 N ET A L  
1022 HAC\( L S HESS R E 
1023 LUNOdERG J F LT A L  
1024 KOLSKY H 
1025 L IFSHITZ J M KOLSKY H 
1026 BRYAN G H 
1027 RRE c J 
102d FERGUSON C Y 
1029 W A L L  J K 
1030 CHOU P C ALLISON F E 
1031 CHOU P c BURNS 5 P 
1032 CHOU P C ET M 
1033 CHOU P C ET AL 
1034 KLAHR C N 
1035 EtiRENFELD J ET A L  

1037 DIENES J K ET A L  
1038 TEICHMANN T 
1039 TILLOTSON J H 
1040 WALSh J ?4 JOHNSON In E 
1 0 4 1  WALSH 3 M €1 A L  
1042 ALI A 
1043 ROLSTEN R F HUNT H H 
1044 ROLSTEN R F HUNT H H 
1045 ROLSTEN R F HUNT H H 
1046 ROLSTEN R F SCHHITT R 
1047 ROLSTEN R F ET A L  
1048 ROLSTEN R F ET A L  
1049 BRUCE E P 
1050 HEYDA J F R I I E Y  T 0 
1051 HEYOA J F RINEY T 0 
1052 HEYDA J F RINEY T 0 
1053 KORNHAUSEH M 
1054 RINEY T 0 
1055 RINEY f 0 
1056 RINEY T 0 

a 

1036 DIENES J K 

1 0 5 1  RlNEY T D HEYDA J F 

0 

1963 

2:; 
1963 
5965 
1965 
1964 
I965 
1967 
1965 
1966 
1961 
1965 
1958 
1961 
1961 
1963 
1962 
1965 
1961 
1963 
1965 
1965 
1966 
1966 
1965 
1961 
1965 
1966 
1964 
1966 
1967 
1963 
1965 
1965 
1966 
1965 
1965 
1965 
1962 
1965 
1966 
1963 
1963 
1963 
1964 
1963 
1964 
1964 
196s 
1964 
1965 
1966 
1964 
1963 
1964 
1965 
1964 

TEMPLE U A I A A  J 1-9 2124-2126 
4E?OJ fly I 5 0 5- I - 2 b! 6 2 - 
AFSWC(AER0J)fDR-62-66-1 A 0-2 86 34 5 
A E R O J  HV 15-6-3 AD-4238 0 2 
A R A  ARA-65-3 
ARA HV 1'3-7-5 A b 4 6 3 2 3 1  
ARO AEDC-TDR-b4-049 
A R O  IlziT SCi TECH 4 O [ A P i i i i )  
ARO AIAA-P-67-140 
A R O  AEDC-TR-65-034 N65-1696b ALP456391 
AVCO-LOhE.LL CR-65375 N66-27310 
BRL HVIS-5-1-1 N62-16553 
RRL HV 15-7-5 AD-46 32 3 1 
BRL HV IS-3-1 A D-2 3 34 8 7 
RRL HVIS-5-1-2 N62-16564 
HRL HVIS-5-1-2 N62-16565 
BRL HVIS-6-2-2 A 0-4 2 3 0 64 
BRL ARS J 32-10 1583-1590 
BRL HV 15-7-5 A D-46 323 1 
BRL HVIS-5-1-2 N62-16577 
BATTELLE BAT-197-16-1 AD-408386 
RATTELLE BAT-197-21-2(REV 1) A D-463 37 2 
BATTELLE HV 15-7-4 A D-46 32 3 0 
UOEING-SEA J SPACECRAFT 3-2 182-187 

BROWN U J MECH PHYS SOLIDS 13-6 361-376 
C ARNEG I E HVIS-S-1-2 N62-16572 
CORNELL AER L HVIS-7-4 A D-46 32 3 0 
DOUGLAS SM-52027 N66-22267 
DOUGLAS-SM A I A A  J 2-7 1242-1246 
DREXEL INST J APPL PHYS 37-2 855-860 
DREXEL INST J APPL PHYS 38-2 553-560 
DREXEL INST DIT-R-160-1 CR 50249 
DREXEL INST HVIS-7-2 AD-46 322 8 
FUND METH ASS HVIS-7-6 A D-46 32 32 
GCA J APPL PHYS 37-13 4737-4738 
GEN ATOMIC HVIS-7-2(6A 5755) AD-463228 
GEN ATOMIC GA-6509 AO-6 1754 0 
GEN ATOMIC GAMD-6501 A 0-62 0 1 93 
GEN ATOMIC GA-3216 AD-486711 
GEN A T O M I C  HV 15-7-2 A D-46 32 28 
GEN ATOMIC 
GDIASTRO ERR-AN-167 
GDIASTRO A I A A  J 1-8 1893-1895 
CALIF WEST U ASTRO AEROSP ENGR 1-10 20-24 
CALIF WEST U J SPACECRAFT 1-3 351-352 
CALIF WEST U J APPL PHYS 34-10 3010-3012 
C A L I F  WEST U J APPL PHYS 35-3-1 556-559 
C A L I F  WEST U J APPL PHYS 35-5 1655-1656 

HV 15-7-6 AD-463232 GE-PH I L A  
GE-PH I L A  R64SD87 A D-4 5299 1 
GE-PHILA ATL-TR-65-26 N65-23644 AD-461267 
GE-PHILA CR-609 

SPARTAN BKS INC BALTIMORE MD 
GE-PH I L A  A66-31996 
GE-PHILA ATL-TDR-64-8 
CE-PHILA A I A A  J 3-1 52-60 
CE-PHILA AfL-TR-64-64 AD-W6?45 

5 7 8 

BROWN U A 66-422 68 

64 



fd5L1 R I N t Y  T D HEYDA J F 1965 
1059 HINEY T 0 ET A L  1966 0 1066 c i i a i i i z i  4 A i 96% 
1061 CHRISTMAN U H 1966 

1063 CtiRlSTMAN U H GEHHING J 1965 
1064 CHRISTMAN 0 H GEHRING J 1966 
1065 CHRIjTMAN U R ET AL 1965 

1067 G t H R I N G  J W ET A L  1965 
l o b i i  G t H H I N G  J w ET A L  1965 
1ub9 G E H H I I v G  J ET A L  1965 
1070 MAIUtN C J ET A L  1963 
1071 M A I b t N  C J t T  A L  1965 
1072 MCMILLAN A R ET A L  1966 
l U 7 J  M t Y t H S  C L t T  A L  1964 
l U 7 q  W O H t  H J ET AL 1965 
I d 7 5  HAYEb INT cOt4P 1963 
1076 HAYES INT CORP 1964 
1077 ZAKER T A 1965 
1078 DIETRICH A M ET A L  1965 
1U74 FITZGERALO E R 1966 
1Otjb MGELEY C E POND R B 1965 
1 0 8 1  Ai10N 1964 
1082 AhON 1965 
1083 KSANDER Y 1966 
1084 PIhDY F V 1966 
1085 GRAZIANO E MCCORMICK t i  1963 
1086 STROiJlER P H 1963 
1087 AhSDErJ A A 1966 
1088 MALSH J M RICE M H 1957 
1089 ZUKAS E 6 1966 
1090 BOUMA 0 0 BURKITT W C 1966 
1 9 9 1  REISMANN H ET A L  1964 
1092 HERH3lkNN e JOlrES A H 1961 
1093 HERRMANN W €1 A L  1962 
1094 HERMANN W ET A L  1963 
1095 JONES A H ET A L  1963 
1097 DENAHOO B P 1966 

1099 F I S H  H H SUMMtRS J L 1965 
1100 CiAULT 0 E MOORE H J 1965 
1 1 0 1  NYSMITH C R DENARDO B P 1966 
1103 SCHMIDT R A ET A L  1965 
1104 SUMMERS J L 1966 
1105 D I  BATTISTA d D 1966 
1106 THGMSON R G 1965 
1107 THOMSON R G KRUSZEWSKI 1965 
1106 TIPPENS P E DAVIDSON J 1966 
1109 CLOUGH N ET A L  1966 
1110 DIEDRICH J H STEPKA F S 1965 
1111 DIEOHICH J H ET A L  1965 
1112 DIEDRICH J H ET A L  1965 
1113 L IEBLEIN S ET A L  1964 
1114 MORSE C R STEPKA F 5 1966 
1115 STEPKA F 5 1966 
l A 1 6  STEPKA F 5 MORSE C R 1963 
1117 STEPKA F S ET A L  1965 

. , . I I ,  r , ,nr . -T, , I . I  I, I .  , - * r . . . . , C  I ...I - 
a ..*-* .. -6 L i n F . A . 3 : " P . + : E  L' F. ULEF.&::Y'S r' i Y : O 3  

i u b b  GEhRiNC J N wARNiCA R L iYb3 

1098 DENAROO e P NYSMITH c R 1966 

AD-46 322 8 GE-PtiILA H V I 5-7-2 
GE-PHILA AFATL-TR-66-71 AD-488138 
GM-Si3 TR-64-58 Nb6-37523 
GM-SI3 

GM-SB TR-65-50 
GM-SB J APPL PHYS 37-4 1579.1587 
GM-SB HV 15-7-6 AD-46.3.232 
GM-SR HVIS-6-2-2 AG-423064 
GM-Sf3 HV 15-7-5 A[)-463231 
GM-SB J SPACECRAFT 2-5 731-737 
GM-SR ASM-TR-W-13-5-65 
GM-SR TR-63-208 A64-13304 AD-404274 
GM-SB HV I S-7-4 AD-463 23 0 
NASA-LEW I S  TIJ-0-35 1 2  
GY-SB TH-64-48 N65-33856 
GEOL SLIRV HV 15-7-4 A D-46 32  3 0 
APGC TDR-63-22 AD-4 0 1759 
ATL AD-44 7 0 0 4 
I I T R I  A I A A  J 3-7 1372-1373 
J HOPKINS U HVIS-7-5 AD-46 32 3 1 
JOHN HOPKINS U 
J.HOPKINS U HVIS-7-5 AD0463231 
ATD-L1B CONGR A I D  P-64-44 A 0-6 0 2 3 58 
ATD-LIB CONGR P-65-1 AD-6 1 0 0 54 
ATD-LIB CONG REP-66-45 AD0635477 
ATD-LIS CONC REP-66-60 AD-647408 
LOCKHEEb-MSC 93-63-58 A 0-4 3 1973 
LOCKHEED-MSC 93-63-31 AD0419449 
LASL LA-3466 N67-10529 
LASL J CHEM PHYS 26-4 815-823 
LASL METALS ENGR QUAR 6-2 1-20 
MARTIN-DENV CR-664 
MARTIN-DENV CR-64-5 
MI1 ASRL-R-99-1-A AD-2672 9 0 
ASD ( M I 1  1 TDR-62-399 A D-2888 85 
AFSWC (MIT)  TDR-63-12 AD-410386 
M I 1  ASRL-R-99-2 A D-4 32 8 15 
NASA-AMES TN-0-3369 
NASA-AMES 
NASA-AMES HVIS-7-6 N65-29392 AD0463232 
NASA- AMC; S HV 15-7-6 A D-463232 
NASA- AMES TN-D-330 4 
NASA-AMES HV 15-7-5 AD0463231 
NASA-AMES 
NASA-LANGLEY TN-D-3618 
NASA-LANGLEY TR-R-221 
NASA-LANGLEY HVIS-7-5 AD-46 32  3 1 
NASA-LANGLEY TN-D-3631 
NASA-LEWIS TN-0-3468 
NASA-LEWIS TN-0-2120 
NASA-LEWIS TN-D-3018 N65-33838 
NASA-LEWIS HV 15-7-6 AD0463232 
NASA-LEMIS TN-D-24 72  
NASA-LEWIS TN-D-3627 
NASA-LEWIS TN-D-34 56 
NASA-LEWIS TN-D-1537 
NASA-LEWIS TN-D-3 I 4 3  

A I A A  J 4-10 1872-1874 -_ _ -  - .  , z-czeG+ -.. -- 
vr7-3s 

T D R -64-5 1 

/ c  
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11%~ BJOHK R L ET A L  1963 
1141 dPOljc H L bJOHK H ' L  1961 
1142 KAPLAN M A PAPETTI R A 1966 
1143 MCCLOSKEY D J 1964 
1144 OLSHAKEH A E bJORK R L 1961 
1145 RIEUER Z 1959 
1146 BUTCHER B M ET A L  1964 
1147 W O R K  R L ROSENBLATT M 1965 
1148 KREYENHACEN K N ET A L  1965 
1149 NAGNLH H H ET A L  1965 
1150 DORAN 0 6 LINOE R K 1965 
1151 NAAR J 1964 
1152 SAUEH F M ET A L  1964 
1153 G0031ER J N 1965 
1154 BORG S F 1966 
1155 ROLSTEN R f 1965 
1156 ROLSTEN R F ET A L  1966 
1157 MARNELL P ET A L  1965 
1158 SLATTERY J C 1966 
1159 GOLDSHITH W 1963 
1160 NORDYKE M 0 (ED) 1961 
1161 PITEK M T HAHMITT F 6 1966 
1162 YUAN 5 W 8LOOM A M 1964 
1163 YUAh S Y BLOOM A M 1965 
1164 Y d A b i  S W COURTER R W 1965 
1165 COOK M A 1958 
1166 PALMER E P TURNER G H 1965 
1167 SORENSEN N A 1965 
1168 DUNN W P 2966 
1169 DUNN W P 1966 
1170 ANON 1963 
1 1 7 1  AiJON 1966 
1172 COSBY W A LYLE R G 1965 
1173 DAVIS D M 1963 
1174 FERRY J D 1961 
1175 SHEdMON P G Z A C K A Y  V F 1961 
1176 WESTBROOK J H 1953 
1177 HVIS-1 SECHET REPORT 1955 

1116 STEPKA F S ET A L  
1119 DALTON C C 
ii2G i j A i i O i i  C C 
1121 ENGEL 0 G 

1123 ENGEL 0 G 
1124 PIACESI R LLT A L  
1125 PIACESI H ET A L  

1127 HALPtRSON 5 C1 
112U HALPtRSON ET A L  

1130 PUSEVER F C ET A L  
1 1 3 1  HLSEIJ F D SCULLY C N 
1132 D ' A W A  P J HEITZ R M 
11.53 UIlAHANTO d A 

1135 UAVIOS N HUANG Y K 

1137 BJORK R L 
1138 ElJORK R L OLSHAKER A E 
113q W O R K  R L OLSHAKER A E 

. .,._ r . . , r r  I CI c 
Lf""' . .--- v '3 

ii2o PiACESI R ET A i  

1129 POSEVER F L SCULLY C N 

1134 UAVIDS rd (LD) 

113b GAVIDS N ET A L  

HV 15-7-6 AG-463232 1965 NASA-LE&IS 
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